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ABSTRACT 
 
ANAND (ANDY) SHARMA: Essays in Aging: Later-life Migration and Disability: South by 
Southwest, Selective Out-Migration from Florida, Elderly Health Disparities by Race and Utilization 
(Under the direction of Sudhanshu Handa) 
 
In the first essay, I examine long-distance migration and disability. Using the American Community 
Survey from 2006 and 2007, I show retirees in better health are more likely to relocate to Florida and 
Arizona, even after controlling for chain migration. In the second essay, I examine the distribution of 
disability for the United States and test the second-move hypothesis by Litwak and Longino (1987)—
that is, individuals with progressively worse health are more likely to return to sending destinations. 
In the last essay, I use the Medical Expenditures Panel Survey from 2004 and 2005 to show Blacks 
are in worse health than Whites, even after controlling for insurance, usual source of care, health 
attitudes/behaviors, eligibility for Medicare, and utilization accounts for some of this observed 
difference. 
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CHAPTER I: INTRODUCTION 
 
 
 Aging and health have become salient issues in the past decade. As Kathie Harris’ 
Presidential Address at the 74th Annual Meeting of the Population Association of America (2009) 
highlights, there has been an exponential increase in this area of research, as evidenced by over 1,800 
articles being published on the topic of health disparities from 2000-2009 whereas only 29 such 
articles were published from 1990-1999. Much of this can be attributed to federal mandates requiring 
more research in health and, as a direct result, an increase in grant money to the various national 
research institutes. As specific cases, consider the President’s initiative on race (1998), National 
Institutes of Health Disparities Program (2000), National Center on Minority Health and Health 
Disparities (2000), and Healthy People 2010 (2000). In terms of funding, Congressional 
appropriations to NIH increased from nearly $3.5 billion in 1980 to over $29 billion in 2008. 
 Besides increased grant money, aging and health have become prominent areas due to 
demographic changes. A recent Census press release, dated August 14, 2008, states the population 
age 65 and older will increase from 38.7 million to nearly 88.5 million by 2050. This means nearly 
one in five US residents will be 65 or older in 2050. Over this time period, the 85 and older 
population (referred to as the oldest-old) will “more than triple, from 5.4 million to 19 million.” 
Census projections also show the median age for population will increase approximately one year per 
decade, which translates to increasing from just over 36 in 2010 to 39 by 2050. Projections by race 
indicate differences—for Whites, the median age increases from 38.4 to 39.4 and for Blacks, the 
median age increases from 31.7 to 38.9. Another demographic characteristic relates to life 
expectancy, which has been steadily increasing in the US at a rate of 2 years per decade (White, 
2002). Census projections assume that life expectancy for Whites will increase from 78.9 in 2010 to 
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83.3 by 2050. The anticipated change for Blacks is more striking, with life expectancy increasing 
from 73.8 to 81.8 years. Clearly, the US is steadily progressing in age and life expectancy for both 
Whites and Blacks and, as such, examining later-life health serves a practical and useful purpose. 
 In the first chapter, I examine whether seniors with fewer disabilities are more likely to 
undertake long-distance migration and how this differs for Whites and Blacks. Although some 
previous studies support migration among healthier individuals, other research actually suggests the 
opposite—that is, migration more likely among individuals with disabilities. Using the American 
Community Survey (ACS) from 2006 and 2007, I employ Multinomial Logit (MNL) to show the 
probability of migration is greater for individuals in better health. In addition, I provide more value-
added by constructing a dataset of only spouses and then conducting the same analysis—this is 
noteworthy because the hypothesis suggests long-distance migration by healthier seniors is an 
amenity-seeking behavior for married couples, yet there is no explicit research that examines this 
behavior for only this group. 
 As I explain in the first chapter, the policy implications from this research are extensive—
local economic growth, housing demand, health services planning, and transportation. In addition to 
economic considerations, long-established streams of retirement migration also affect the cultural and 
social landscape by introducing new traditions and customs. 
 In the second chapter, I conduct a spatial analysis of later-life disability and test if selective 
out-migration of unhealthy seniors explains why disability rates are so much lower for Florida, as 
compared to the national average. Continuing with the ACS 2006 and 2007, I use State Federal 
Information Processing Standard (FIPS) and Public Use Microdata Areas (PUMA) to create a 
national map showing disability rates for the following age-groups: 50-59, 60-69, and 70 plus. After 
creating maps in ARCGIS, I conduct univariate and clustering analysis on work, mobility, personal 
care, and physical difficulty disability variables. 
 According to the second-move hypothesis by Litwak and Longino (1987), individuals 
undertake migration “when they develop chronic disabilities that make it difficult to carry out 
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everyday household tasks, such as shopping, cooking, cleaning, emergency first aid, and protecting 
themselves from crime” (pg. 267). This move typically occurs around 70 years of age and is 
compounded by widowhood. Individuals respond to this life-course transition by moving closer to 
children and other family members. Continuing with the MNL framework, I test if individuals with 
disability are more likely to out-migrate from Florida and if this occurs after accounting for place of 
birth. I choose New York, New Jersey, Ohio, Pennsylvania, and Michigan as birth indicators because 
these five states represent the top sending states into Florida and account for the majority of retiree in-
migration. Although data limitations prevent me from knowing whether these moves allow the 
individual to be closer to family, logical reasoning assures us such a move is not motivated by the 
labor market, graduation from college, or other life-course events typical during young adulthood. 
Moreover, since I am able to identify group quarters status, I can eliminate relocation to institutions. 
In other words, these out-migrations are not to an assisted living or nursing home/care facility. 
 The policy implications from this research, as with the second paper, relate to housing, 
planning, and local economic growth. This research informs policy-makers to recognize that elderly 
in better health may migrate to Arizona and Florida, but unhealthy elderly are more likely to leave the 
state. This out-migration can place excess demand on health services for the incoming regions, which 
requires state and local government to ensure resources are in place. For instance, providing water, 
food, and prescription medicine to elderly during adverse weather conditions (e.g. heat wave, ice 
storm, hurricane, etc.) can reduce mortality. As a case, consider the nearly 600 deaths that occurred in 
just five days during the 1995 summer heat wave in Chicago.1,2 To expound, a significant part of this 
mortality was concentrated within the elderly who suffered from disabilities, lacked resources, and 
did not have a strong social support system/network. By becoming aware of issues relating to later-
life health, local and state agencies can better prepare for adverse weather shocks that are potentially 
life-threatening. 
                                                 
1
 see doi:10.1175/1520-0477(1996)077<1497:IARTTH>2.0.CO;2 
 
2
 see PMID 9696724. http://www.annals.org/cgi/content/abstract/129/3/173 
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 In the third and final chapter, I investigate why Blacks continue to be in poorer health as 
compared to Whites. Although previous studies have explained some of this difference due to 
education, income, access to care, and other socio-economic (or SES) characteristics, a race disparity 
persists. In other words, even after controlling for key factors that explain health, Blacks continue to 
remain in a relatively poorer condition. I argue utilization of health service explains some of the 
observed difference and utilization serves as a proximate determinant of health for the elderly. Using 
the Medical Expenditures Panel Survey (MEPS) from 2004 and 2005, I employ two-equation 
modeling of (1) health and (2) provider visits to show under utilization adversely impacts health for 
elderly Blacks. In fact, I find Blacks have more to gain than Whites from utilization and this finding 
not only complements my hypothesis, but provides a good policy framework. Specifically, reducing 
later-life health disparities and improving the health of elderly Blacks may be achieved by 
encouraging Blacks to actively seek health services/providers. This policy recommendation seems 
simple; however, significant barriers to overcome relate to generational and cultural values, 
individual behaviors, and institutionalization and less so implementation and feasibility. To expound, 
elderly Blacks experienced segregation, Jim Crow laws, and discrimination for most of their 
childhood and adolescence. They were raised in a culture where Blacks rarely question authority and 
education, health services, and employment are seen as privileges and not rights. These elderly 
cohorts also witnessed the Tuskegee Syphilis Study (or Tuskegee Experiment) and its aftermath. With 
such unethical standards employed by the US Public Health Service, elderly Blacks are naturally 
wary of interventions that attempt to promote their health. In short, encouraging this group to visit 
health providers may be viewed with skepticism and devising a policy to overcome this long-held 
belief is the greatest challenge. The clear benefits not only relate to improved health and better quality 
of life, but a possible financial cushion for Medicare. Research shows end-of-life health expenditures 
to be the highest and if an individual’s health can be improved, even marginally, then there exists a 
possibility that more expensive medical assistance may not be required for a small and select group. 
 5 
 I will conclude this introductory section by showing how the upcoming three chapters 
complement each other and frame my dissertation on later-life health, migration, and disparities. In 
the last chapter, I assert Blacks under-utilize health services and can gain much from seeking a health 
provider. Blacks are also less likely to seek amenity migration and, in particular, unlikely to migrate 
to Arizona and Florida. These behavioral patterns lead to distinct geographic characteristics with 
elderly Whites in better health concentrated in Arizona and Florida and elderly Blacks in relatively 
poorer health in the South. Since elderly Blacks are less likely to migrate and are more likely to be in 
poverty, a group-think and regional culture easily develops and continues to remain in place for 
generations. Unfortunately, this group views public health efforts and interventions with skepticism 
and this dominant view becomes a larger part of one’s lifestyle, extending and being reinforced by 
family and friends. Equally important, later-life migration of Whites results in movement of the 
Mailbox Economy to Arizona and Florida. This economic loss, combined with a reduced population 
structure age 60 and over, can result in fewer resources allocated to elderly Blacks—who are already 
in poorer health, live in poverty, and lack the resources to move to destinations that cater to 
retirees/elderly. In short, recognizing this endless cycle and breaking it can lead to fewer health 
disparities and provide a better quality of life. 
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CHAPTER II: LATER-LIFE MIGRATION AND DISABILITY: SOUTH BY SOUTHWEST 
 
Introduction 
 This research paper test Warnes’ (1992) hypothesis, which suggests healthier seniors are 
more likely to undertake long-distance migration. Although previous studies support migration for 
healthier individuals, other research actually suggests the opposite—that is, migration more likely for 
those with disabilities. Chen and Wilmoth (2004), Choi (1996), Longino, Jackson, Zimmerman, and 
Bradsher (1991), and Longino (1981) find some evidence for the latter. Using the American 
Community Survey (ACS) from 2006-2007, I employ Multinomial Logit (MNL) to show the 
probability of migration is greater for individuals with fewer disabilities. Besides resolving 
inconsistent findings, my scholarly contribution relates to (1) controlling for chain migration and (2) 
replicating the analysis after constructing a dataset of only spouses. This is noteworthy because 
previous studies have not controlled for the influence of social networks. As well, long-distance 
migration by healthier seniors is an amenity-seeking behavior for married couples, yet there is no 
explicit research that examines this behavior for only this group. 
 The policy implications for this research are extensive. First, migrating seniors bring with 
them the Mailbox Economy. This interesting term means seniors (who no longer work full-time) 
receive social security payments, pensions, and other retirement income into their mailboxes. As a 
result, the mailbox becomes part of an economic system that generates consumer demand and, in turn, 
drives producer supply. Independent studies by the Wisconsin Policy Research Institute (White 
2006), Haas, Bradley, Longino, Stoller, and Serow (2006), Day and Barlett (2000), and Serow and 
Haas (1992) have shown migrating retirees can boost the local economy from greater sales tax 
revenue, home purchases, and property taxes.. 
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 Second, healthier seniors with amenity-seeking behavior means a lifestyle that includes 
visiting restaurants, shopping centers, theaters, museums, and art galleries in addition to golf-courses, 
tennis courts, and upscale resorts. In other words, local and state offices must plan and budget for 
increased use of roadways and highways, public transportation services, public health facilities, and 
community hospitals. In short, government agencies must prepare for a larger elderly population and 
ensure resources are being allocated to all citizens. 
 Finally, retiree migration changes the cultural landscape of the destination community. When 
a large group of seniors relocate, they bring practices, customs, and traditions that may be foreign to 
the locals—and some of these locals may have lived in the destination community for generations. 
Because migrating seniors tend not only to be healthier but also more affluent, their purchasing power 
allows them to buy land, shape producer supply, and influence local politics. As a result, locals may 
feel the pressure to conform to new practices and, in the process, lose some of the regional identity.  
  
Conceptual Framework 
 My approach extends from Anthony Warnes’ (1992) hypothesis, which builds upon Peter 
Rossi’s Lifecourse Model (1955). Rossi suggests “residential mobility often arises in response to 
particular lifecourse events, such as marriage, occupational advancement, and the departure of 
children from the household” (Walters 2002, pg. 39). This model posits a relation between household 
events and housing choices. As Feitjen and van Ham (2007) point, Rossi developed this framework in 
“the ‘golden age of the family’ when household careers were relatively standard” and “nowadays 
there is much more variation in household careers, with a wider variety in life events and their order 
and timing” (pg. 624).  Although Stapleton (1980) has offered the expanded life-cycle, an extension 
from Glick’s (1947) family life-cycle, and Elder (1985) introduced the life course perspective, very 
few studies have examined this in later-life and Warnes is among the first. Specifically, Warnes’ 
suggests “migration upon retirement is prominent only in late-industrial societies, and that large-scale 
mobility in response to declining health seems to have emerged even more recently” (Walters 2002, 
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pg. 39). During the early 20th century, apprenticeship and widowhood initiated later-life migration. 
Today, retirement or health care are primary reasons to migrate. Given this new behavioral dynamic, 
Warnes further defines later-life migration into three classes: 1) long-distance migration by healthy 
seniors due to retirement; 2) short-distance migration to urban areas due to widowhood, moderate 
illness; 3) relocation to nursing homes or other institutions due to terminal illness. William Walters 
(2002) offers another extension of the Lifecourse Model. By examining spatial patterns and 
characteristics of destination households, three types of migration may occur: 1) amenity—distinct 
spatial migration due to climate and leisure activities; 2) assistance—migration to family co-
residence due to low income or economic dependence or spouse absence; 3) disability—migration to 
shared living arrangements due to severe illness. These models of migration are extensions of Litwak 
and Longino’s (1987) original classification of three types of moves. 
 Although Walters’ typology parallels Warnes, one key difference relates to spatial attributes 
as salient factors. As for my research question, I test the hypothesis claiming long-distance migration 
is more likely for elderly in better health; I also rely on the amenity-seeking dynamic to explain why 
healthy seniors/retirees undertake migration. In other words, a life course transition results in a 
change in residence for those in better health and in later-life. Although this seems straight-forward, 
understanding later-life migration with respect to health is quite complicated and research findings 
remain mixed. Some of this may be attributed to not only the data source, but the analytical approach 
used by the researcher. Despite this, I believe the findings should not be so inconsistent as to conclude 
greater likelihood of migration among less disabled while other studies conclude greater likelihood of 
migration among more disabled. Findley (1988) addresses some of these issues by suggesting 
researchers more carefully consider type of move, age selectivity, nonlinearities, and interactions. For 
instance, Findley cites Cirbier’s (1980) and Pampel’s (1984) work, which suggests migration to be 
more likely for those in good health. In contrast, work by Longino (1981) indicates migration to be 
more likely for those with a disability and chronic health problems because such a group migrates to 
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receive better care/living conditions.3 I aim to resolve these inconsistent findings and, in the process, 
contribute knowledge regarding later-life migration. 
 Several current studies have adopted some of Findley’s suggestions. Instead of examining 
health in terms of chronic conditions and disabilities, many researchers have limited the focus to only 
disability—specifically, Activities of Daily Living (ADL) and Instrumental Activities of Daily Living 
(IADL). To clarify, ADL refer to tasks for self-care: bathing, dressing, eating, grooming, and 
walking. IADL refer to tasks for independent living and not for functioning: doing housework, 
preparing meals, shopping, or using telephone.4 Longino et al. (1991) examine the relation between 
disability and migration but further define type of move. Instead of simply looking at change-in-
residence, these researchers specifically look at intermediate moves—that is, in-between “amenity 
moves in early retirement and institutional moves in late old age.” Using the Longitudinal Study of 
Aging from 1984-1986, they find elderly with more serious disabilities exhibit a greater likelihood of 
migrating. Unlike Longino et al. (1991), Sommers and Rowell (1992) do not focus on preexisting 
disability or changes in disability; instead, their work creates a composite score for each individual 
based on ADL. Interestingly, these researchers do not find a significant effect for disability, despite 
using the same dataset. Some other interesting factors to note are the Longino et al. (1991) study does 
not control for economic status or marital status. Although Sommers et al. (1992) include these 
variables, their logistic model does not account for chain migration. In other words, they do not 
consider the impact of historical migration flows and social networks to the destination state. My 
research overcomes this limitation because I extend the model to include chain migration into 
Arizona and Florida. 
 Examining later-life migration and health is also of significance because many previous 
studies used small datasets and the time period is outdated (early to late 1980s). For example, the 
Sommers et al. (1992) study contains less than 3,000 observations and only includes those 70 years of 
                                                 
3
 In this instance, Longino specifically examines migration to retirement communities. 
4
 As defined by the National Center for Health Statistics 
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age or above. By not including the 55 or above or 65 or above age group, studies do not accurately 
account for later-life migration simply because part of the population is missing from the data. For 
example, the Census 2000 special report examining migration of the older population categorizes the 
near-old (age 55 or above) as a highly mobile group. Although the Census did not conduct such 
reports prior to 2000, Historical Geographic Mobility Reports show 10.8 percent of the population 
aged 55 or above moved from 1982-1983 and these estimates are fairly consistent throughout the 
1980s.5 Kallan (1993), using the Panel Study of Income Dynamics, overcomes some of the limitations 
by examining the 55 or over age group. The discrete-time hazard model suggests the association 
between disability and migration to be insignificant. And somewhat similar to Longino et al. (1991), 
Kallan also evaluates change in health but finds no significance. 
 Although Kallan’s study builds and contributes to understanding disability and later-life 
migration, there are several limitations. For one, this paper excludes females. This is a fundamental 
flaw not only because the decision to migrate is jointly made by the household, but excluding females 
biases the association between disability and migration because the household may or may not 
migrate based not only on the husband’s disability status but also the wife’s. Moreover, demographic 
research shows females exhibit higher rates of disability than males. In this case, there exists a threat 
to external validity because the sample is not representative of the population. My research 
overcomes this limitation because I use 1) current Census data and 2) household files—that is, recent 
data specifically designed to be nationally representative with a wealth of demographic and economic 
information on all members of the household. 
 
Data 
                                                 
5
 See http://www.census.gov/population/www/socdemo/migrate/past-migrate.html 
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 This analysis uses the 2006 and 2007 American Community Survey (ACS) sample from the 
Integrated Public Use Microdata Series.6 IPUMS-USA, which is housed at the Minnesota Population 
Center at the University of Minnesota, allows public access to consistent-format Census records. The 
ACS, a project at the US Census Bureau, replaces the decennial long-form and captures demographic, 
economic, and social characteristics of nationally representative households on an annual basis for all 
states, counties, MSAs, and population areas greater than or equal to 65,000 people. This cross-
sectional dataset is publicly available and frequently used in demographic analysis. Since I am 
interested in later-life migration (which is a small percentage), I append or stack the 2006 and 2007 
datasets.  
 Although the ACS inherently has certain limitations due to its cross-sectional nature, one 
should not overlook its advantages. For one, the ACS as a whole provides reliable measures. In terms 
of disability, there are four distinct measures: (1) work, (2) mobility, (3) personal-care, and (4) 
physical disability. Moreover, the ACS questionnaire explicitly requires respondents to report only if 
the condition lasted for six months or more—as such, short-term disability or short-term impairment 
are not considered. This survey design can yield a good degree of statistical conclusion validity 
because the variables actually measure different types of disabilities with long-term duration. As 
Shadish, Cook, and Campbell (2002) point, unreliability of measures attenuates bivariate 
relationships and “remedies for unreliability include increasing the number of measurements (e.g., 
using more items or more raters)” (page 49). Another advantage of the ACS relates to large sample 
sizes and high response rates. The Census interviewed nearly 2 million households for 2006 with 
response rates as high as 97.5 (Census Quality Measures)7. As for rates of coverage, the 
corresponding figures are as follows: 98.7 percent of housing units, 93.4 percent of males, 95.3 
                                                 
6
 Ruggles, Steven, Matthew Sobek, Trent Alexander, Catherine A. Fitch, Ronald Goeken, Patricia Kelly Hall, 
Miriam King, and Chad Ronnander.  Integrated Public Use Microdata Series: Version 4.0 [Machine-readable 
database]. Minneapolis, MN: Minnesota Population Center [producer and distributor], 2008. 
 
7
 Based on all modes used by Census: (1) mail, (2) phone, and  (3) in-person follow-up. See 
http://www.census.gov/acs/www/UseData/sse/index.htm 
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percent of females, 95.6 percent of White Non-Hispanic, and 89.6 percent of Black Non-Hispanic. 
These considerations, once again, become important for statistical conclusion validity. As a case in 
point, reconsider the Sommers et al. (1992) paper. These researchers examine various factors 
associated with later-life migration on a sample of 2,950 observations. However, their descriptive 
analysis shows 2,791 to be non-movers and 159 to be movers—such a diminutive number of movers 
provides inadequate statistical power. As Shadish, Cook, and Campbell (2002) state, “an 
insufficiently powered experiment may incorrectly conclude that the relationship between treatment 
and outcome is not significant” (page 45). This is precisely the conclusion drawn by Sommers et al. 
(1992)—health status and disability show no significance for migration. 
  
Analytic Sample 
 For the pooled 2006 and 2007 ACS, I first create a rectangular long file by extracting various 
demographic, economic, geographic, income, and migration variables at the individual-level (see 
Table 2.1). I also extract four health variables of interest: work disability, mobility disability, personal 
care limitation, and physical difficulty, which are the primary explanatory or independent variables. 
Work disability means the respondent has a “health condition that had lasted for 6 or more months 
and which limited the kind or amount of work they could do at a job or business. A person was 
limited in the kind of work he or she could do if the person had a health condition which restricted his 
or her choice of jobs. A person was limited in the amount of work if he or she was not able to work 
full-time” (ACS codebook, see footnote 6). This disability excludes temporary health conditions, such 
as bone fractures. Mobility limitation means the respondent has a “physical, mental, or emotional 
condition lasting 6 months or more that made it difficult to go outside the home alone to shop or visit 
a doctor's office. The questionnaire item instructed the respondents to indicate whether or not they 
had this condition by marking ‘yes’ or ‘no’” (ACS codebook, see footnote 6). Personal care (or self-
care) limitation means the respondent has a “physical, mental, or emotional condition lasting 6 
months or more that made it difficult to ‘dress, bathe, or get around inside the home.’ The 
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questionnaire items instructed the respondents to indicate whether or not they had this condition by 
marking ‘yes’ or ‘no’” (ACS codebook, see footnote 6). Physical difficulty means the respondent has 
a “long-lasting condition that substantially limits one or more basic physical activities, such as 
walking, climbing stairs, reaching, lifting, or carrying.” Other variables of interest include age, 
gender, race/ethnicity, education, income, and marital status. 
 I create a Migration variable from the previous year of residence question, which 
corresponds to item 14 parts a, b, and c on the ACS questionnaire (see Appendix 2E). If the 
household’s current residence is the same as the previous year, I denote this as the outcome category 
Stay and code the migration dummy variable equal to zero. If the current residence is different from 
the previous year, then I denote this as outcome category Migrate and code the dummy variable equal 
to one. Since the age group of interest is 60 or over and non-institutionalized, I drop observations that 
do not meet this requirement. However, based on Findley’s (1988) recommendation and the 
possibility of varying affects for different ages, I formulate the age variable into three age-groups: 60-
69, 70-79, and 80-95.8 I also drop observations that have an international reference (Guam, Puerto 
Rico, other regions outside US). The final dataset contains 1,060,884 observations with the following 
key characteristics: the outcome Stay represents 95 percent and Migrate equals five percent. As for 
the main independent variables, 24 percent have a work disability, 13 percent report mobility 
disability, seven percent list personal care disability, and 27 percent indicate physical difficulty. 
 As I discuss in the Methods section, I first examine migration by comparing “non-movers” 
with “movers”—that is, Stay or Migrate. Since the main research question addresses if healthy 
seniors are more likely to undertake long-distance migration, I examine only “movers” to determine 
if those in good health are more likely to undertake long-distance migration. To test this, I continue 
with the final dataset described above but drop the Stay outcome. Next, I determine the state-of-
residence last year and compare that with the current in order to recreate the Migration variable. 
However, I recognize some of these moves may be within the same state and not across the state—
                                                 
8
 Using the make spline command in STATA V10.1. 
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that is, intra-state. As such, I examine the detailed migration variable to determine housing location 
from the previous year. In other words, the state may be the same but the house may be different—
these are categorized as In-state. If the state is different and the current state is not Arizona or Florida, 
then the outcome is Other 47 States. If the state is different and the current state is Arizona or Florida, 
then the outcome is Arizona or Florida. This sub-sample “movers” dataset contains 51,516 
observations with the following key characteristics: the outcome In-state represents 76 percent, Other 
47 States equals 19 percent, Florida approximates four percent, and Arizona  estimates over one 
percent. As for the main independent variables, 30 percent have a work disability, 17 percent report 
mobility disability, 11 percent list personal care disability, and 32 percent indicate physical difficulty. 
 Since I extend my model to account for chain migration, I create a Chain variable for 
Arizona and Florida. More specifically, I tabulate the MigPUMA1 variable to determine which areas 
have large outflows into Arizona or Florida. MigPUMA1 is short for migration public use microdata 
areas. This variable generally defines boundaries of county groups or single-counties that consist of 
100,000+ residents—as well, PUMAs are state-dependent, do not cross state boundaries, and are 
comparable across years. In short, this variable allows me to 1) identify counties with high out-
migration and 2) classify these areas as migration chains if they belong to a cluster with long-standing 
flows and historical patterns. I delineate certain MigPUMAs as chains based on Census Migration 
Data and Reports (see Internal Migration of the Older Population: 1995-2000, State-to-State 
Migration Flows: 1995-2000, and County-to-County Migration Flow Files) and the U.S. Internal 
Revenue Service county-to-county migration data. Now, I am able to refine my analysis to account 
for confounding factors that influence the decision to migrate—notably, the influence of chain 
migration and social networks. 
 As I discuss in the Methods section, I isolate the “movers” category and then examine only 
“spouses.” The main research question of healthy seniors and long-distance migration presupposes 
such an undertaking occurs primarily for married couples seeking a particular lifestyle with specific 
amenities. To examine this, I locate and retain spouses in the “movers” dataset using the link variable. 
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I then create the same four disability variables, denoted spouse work disability, spouse mobility 
disability, spouse personal care, and spouse physical limitation. Given the importance of SES 
characteristics for amenity-seeking behavior, I also examine spousal labor force participation in the 
previous year and spousal education. This sub-sample “spouse” dataset contains 8,443 observations 
with the following key characteristics: outcome In-state represents 70 percent, Other 47 States equals 
22 percent, Florida approximates five percent, and Arizona equals two percent. As for the main 
independent variables, 21 percent have a work disability, 11 percent report mobility disability, seven 
percent list personal care disability, and 24 percent indicate physical difficulty. As for the spouse, 20 
percent have a work disability, ten percent report mobility disability, seven percent list personal care 
disability, and 23 percent indicate physical difficulty. 
 
Methods 
 For the model comparing “non-movers” with “movers”, the Null Hypothesis is “disability is 
not associated with migration” while the Alternative Hypothesis is “disability is associated with 
migration.” If the Alternative holds, then the coefficients for the key variables of interest should not 
equal zero—that is, individuals or households with disability are likely to migrate long-distance than 
stay in the current state. To make the interpretation easier, I use relative risk ratios—in this instance, 
coefficients greater than one denote greater likelihood while less than one denote less likelihood. As 
for other variables of interest, theory dictates elderly with greater income and more education are 
likely to migrate. Empirical work also suggests migration is primarily undertaken by Whites. As such, 
all of these variables should be positive/greater than one and significant. The formal logit model is as 
follows: 
Model 1 
M1=Stay   M = β + β1 (Work) + β2 (Mobility) + β3 (Personal Care) + β4 (Physical) 
M2=Migrate        V (Pop.) + Z (Economic) + ε 
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where V is a vector of population or demographic characteristics and Z is a vector or economic 
characteristics (see variables in Table 2.1). 
 Since the dataset consists of individuals residing within households, I adjust for intra-
correlation by clustering the standard errors using serial number, which uniquely identifies each 
household unit. Another consideration relates to multicollinearity of the four disability variables. I 
formally test for this and the Variance Inflation Factor or VIF is 1.76. I also test the significance of 
the four disability variables as a construct and reject the null hypothesis that all are equal to zero.  
 Since I test Warnes’ hypothesis of later-life migration by healthy seniors, Multinomial Logit 
or MNL is a well-suited modeling approach. For one, this multi-outcome framework is realistic. 
Individuals make decisions by comparing from a small group of five or six alternatives and then 
narrowing to three or four. For instance, many decisions follow a general pattern: 1) not do anything, 
2) select option #1, and 3) have option #2 as a precaution. Given this decision scheme, constructing 
the outcome categories is straightforward. The household may choose to migrate in-state. If the 
household decides to out-migrate, then the choice could be any of the other 49 states (domestic only). 
This would form the basis for the logit framework with the outcome choice of migrate equal to zero 
if the household in-migrates and equal to one if the household out-migrates. However, my interest 
primarily relates to examining later-life migration by healthy seniors. In other words, healthy retirees 
migrating long-distance to seek a particular lifestyle. As such, I make the assumption that migration 
into Arizona or Florida is primarily done by such a group. This is rational and plausible given both of 
these states are draws for retirees and Florida, in particular, has been for several decades. Census 
reports validate this in the 2000 Special Report examining geographic mobility of older Americans. 
The “net-migration” results show Nevada, Arizona, and Florida as leading states. However, in terms 
of “in-migration”, Florida ranks first, followed by Arizona and Nevada—a consistent theme from 
1990. Besides the supporting data, many retirement communities in Arizona and Florida attract 
healthy seniors by promoting golf, tennis, horseback riding, and other outdoor activities. In fact, 
Arizona and Florida are synonymous with sun, sand, and seniors. In this case, the Null Hypothesis is 
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“disability is not associated with migration” while the Alternative Hypothesis is “disability is 
negatively associated with migration.” 
 
As for the MNL, the formal model is: 
Model 2 
M1=In-state    
M2=Other 47 States           M = β  +  β1 (Work)  +  β2 (Mobility)  +  β3 (Personal Care)  +   
M3=Florida    β4 (Physical)  +  V (Pop.)  +  Z (Economic)  +  ε 
M4=Arizona 
 
where M is the decision to migrate to any of the four outcome categories with work, mobility, 
personal care, and physical limitation the primary independent variables and V denoting a vector of 
population characteristics and Z denoting a vector of economic characteristics.  
 One of the most important statistical/methodological factors to consider when using MNL 
relates to the Independence of Irrelevant Alternatives or IIA. The MNL model assumes the ratio of 
two probabilities to be unaffected whether categories are added or removed. In other words, the ratio 
of any two probabilities is independent of the other choices. IIA is critical because it assumes errors 
in the choice model, in this case the decision to migrate to any of the four categories described earlier, 
are independent. If IIA is violated, then the model is misspecified and the estimates will be biased and 
inconsistent. I conduct both the Hausman and Small-Hsiao tests. Hausman supports IIA for Other 47 
States, Florida, and Arizona but fails for In-State due to a negative chi-squared. The Small-Hsiao 
confirms IIA for all four alternatives. I also conduct a Wald test to combine alternatives and the null 
hypothesis can be rejected, which suggests all outcomes are distinct and no two can be collapsed into 
one. 
 Since this dataset also contains individuals within households, I adjust for intra-correlation by 
clustering the standard errors using serial number. Again, I formally test for multicollinearity between 
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the four disability variables and the VIF is 1.82. I also test the significance of the four disability 
variables as a construct and reject the null hypothesis that all are equal to zero. 
 The last methodological issue relates to creating a subset data of “spouses.” Using the link 
variable, I identify the spouse for each household (if one exists). I then extend the dataset to include 
the same, four disability indicators for the two family members. Now, the Null Hypothesis is “spousal 
disability is not associated with migration” while the Alternative Hypothesis is “spousal disability is 
negatively associated with migration.” The formal model is: 
Model 3 
M1=In-state    
M2=Other 47 States          M = β + β1 (Work) + β2 (Mobility) + β3 (Personal Care) + β4 (Physical) 
M3= Florida   β5 (Spouse Work) + β6 (Spouse Mobility) + β7 (Spouse Personal Care) + 
M4=Arizona   β8 (Spouse Physical) + V (Pop.) + Z (Economic) + ε 
 
I conduct the Hausman test, which supports IIA for Other 47 States, Florida, and Arizona but fails for 
In-State due to a -4.34 chi-squared. This is not problematic because a minor violation of IIA does not 
render the model useless. In addition, using other approaches which relax IIA (e.g., generalized 
extreme value or multinomial probit) take much longer to converge, are computationally difficult, 
also impose certain assumptions, and need to satisfy the Invariant Proportion of Substitution property 
(see Steenburgh 2008). The Small-Hsiao test confirms IIA for all four outcomes. Similar to the 
“movers” only analysis, I conduct a Wald test to combine alternatives and the null hypothesis can be 
rejected, which suggests all outcomes are distinct. Although this sub-sample does not contain a 
unique serial number for each individual because spouses have been linked, I adjust for 
heteroskedasticity by using robust standard errors. Again, I formally test for multicollinearity between 
all eight disability variables and the VIF is under 2.0. I also test the significance of the eight disability 
variables as a construct and reject the null hypothesis that all are equal to zero. 
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Results 
 The descriptive statistics show a slightly larger percentage of the population is Black, less 
likely to be married, with greater income, and, interestingly, more likely to be disabled in the movers 
sub-sample as compared to the non-movers (see Table 2.1). This outcome departs from what one 
typically finds. However, this sample does not differentiate by distance—any change in residence is 
considered a move. As for the logit estimates from Model 1, those with a work disability show nearly 
three percent greater likelihood of migrating, all else equal (see Table 2.4). The mobility disability 
estimate is much larger—over 22 percent higher likelihood of migrating, ceteris paribus. The same 
applies to personal care limitation and physical difficulty, 10 percent and 11 percent, respectively. 
Interestingly, single, divorced, widowed, and separated exhibit significantly higher relative risk ratios 
when compared to the married reference group. Once again, these estimates are striking given the 
hypothesis of migration being more likely for those married and in better health. Although 
unexpected, these results serve a very useful purpose because they provide a baseline measure of 
migration and health without considering distance and amenity-seeking dynamics. 
 The second model extends or builds upon the first model by examining only “movers” and 
employs the MNL to differentiate between location. The descriptive statistics conform to the 
hypothesis when examined by outcome/location (see Table 2.2). For example, 31 percent maintain a 
work disability for In-State while only 18 percent have this status for Florida. This trend of lower 
disability levels for Florida and Arizona also occur for mobility, personal care, and physical. In terms 
of race and marital status, 90 percent are White for In-State, 96 percent for Florida, and 98 percent for 
Arizona while 47 percent are married for In-State, 68 percent for Florida, and 62 percent for Arizona. 
As for the MNL estimates from Model 2, those with a work disability exhibit a significantly lower 
relative risk of migrating to Florida as compared to the In-state reference group. The same applies for 
personal care limitation and physical difficulty (see Table 2.5). Specifically, individuals with any of 
these three disabilities have a likelihood that is nearly 20 percent less, all else equal. Consistent with 
previous research, Blacks are less likely to migrate as evidenced by a relative risk ratio of 0.49. A 
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significantly lower ratio is estimated for single, divorced, widowed, and separated as compared to the 
married reference group. As expected, those in the labor force in the previous year exhibit a 
likelihood that is nearly 64 percent less, ceteris paribus. Again, consistent with previous research, 
those with more income and more education have higher relative risk ratios for migration into Florida 
as compared to the In-State reference group. As expected, the Florida Chain variable is large and 
highly significant with a relative risk ratio of over four. In contrast, the Arizona Chain variable is very 
small and highly significant. 
 The results are similar for Arizona, albeit the estimates are slightly lower and only the work 
disability is significant. Specifically, the likelihood of migrating to Arizona given a work disability is 
20 percent less as compared to the In-State reference group, all else equal. As expected, Blacks have a 
relative risk ratio of only 0.29. A lower ratio is estimated for single, divorced, widowed, and 
separated as compared to the married reference group. As expected, those in the labor force in the 
previous year exhibit a likelihood that is nearly 66 percent less, ceteris paribus. Again, consistent with 
previous research, those with more income and more education have higher relative risk ratios for 
migration into Arizona as compared to the In-State reference group. The Arizona Chain variable is 
large and highly significant with a relative risk ratio of nearly three. In contrast, the Florida Chain 
variable is insignificant. 
 Although the above estimates are useful, examining the probability of migration given certain 
characteristics succinctly captures the entire analysis. For instance, let’s examine the outcomes for a 
60 year old white male, with a college education, per capita income of nearly $22,000, and the 
varying characteristics: 
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  Variable  In-State Other States Arizona Florida 
No disability, married, FL chain  42% 33% 2% 23% 
No disability, married, and no chain  60% 30% 2% 8% 
Work disability, married , and no chain  62% 30% 2% 6% 
Work disability, widowed, and no chain  67% 28% 2% 4% 
 
Comparison 2  Variable  In-State Other States Arizona Florida 
No disability, married, FL chain  42% 33% 2% 23% 
No disability, married, and no chain  60% 30% 2% 8% 
Mobility disability, married , and no chain  57% 33% 2% 8% 
Mobility disability, widowed, and no chain  64% 30% 1% 5% 
 
  Variable  In-State Other States Arizona Florida 
No disability, married, FL chain  42% 33% 2% 23% 
No disability, married, and no chain  60% 30% 2% 8% 
Personal care, married , and no chain  62% 30% 2% 6% 
Personal care, widowed, and no chain  68% 27% 1% 4% 
 
  Variable  In-State Other States Arizona Florida 
No disability, married, FL chain  42% 33% 2% 23% 
No disability, married, and no chain  60% 30% 2% 8% 
Physical disability, married , and no chain  62% 30% 2% 6% 
Physical disability, widowed, and no chain  68% 27% 2% 3% 
 
 For the third MNL model comparing “spouses”, four percent of the sample is Black, 21 
percent participated in the labor force, and 21 percent of spouses participated in the labor force (see 
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Table 2.3). These characteristics are more striking when examined by outcome. For example, 22 
percent maintain a work disability for In-State while only 15 percent have this status for Florida. This 
trend of lower disability levels for Florida and Arizona also occur for mobility, personal care, and 
physical. In terms of race and labor force participation in the previous year, 95 percent are White for 
In-State, 98 percent for Florida, and 99 percent for Arizona while 24 percent were in the labor force 
for In-State, 12 percent for Florida, and eight percent for Arizona.  
 As for the MNL estimates, only spouses with a personal care disability exhibit significantly 
lower probability of migrating to Florida as compared to the In-state reference group (see Table 2.6). 
Spouse work, spouse mobility, and spouse physical are all less than one, as expected, but insignificant 
for Florida. The relative risk ratios for head of household remain fairly consistent from the regression 
without spousal disability. The only minor difference pertains to the coefficients approaching closer 
to one in the model including spouses. Nevertheless, migration is less likely for those with a disability 
even after controlling for spousal disability. Consistent with previous research and the previous two 
models, Blacks have a relative risk ratio less than 0.50. Estimates for single, divorced, widowed, and 
separated are not produced since this sub-sample only includes married. As expected, those in the 
labor force in the previous year exhibit a likelihood that is nearly 65 percent less for Florida, ceteris 
paribus. If the spouse participated in the labor force, then the likelihood of migrating into Florida as 
compared to In-State is 60 percent less, all else equal. As expected, the Florida Chain variable is large 
and highly significant with a relative risk ratio of over four while the Arizona Chain is nearly zero 
and also highly significant. 
 Results for Arizona are also notable and, in particular, the spouse work disability variable. 
The relative risk for this approximates 0.50 and is significant. Spouse mobility and spouse physical 
are greater than one but insignificant. For head of household, mobility, personal care, and physical are 
less than one but not critical at alpha level of 0.10. As expected, those in the labor force in the 
previous year exhibit a likelihood that is nearly 80 percent less, ceteris paribus. If the spouse also 
participated in the labor force, then the likelihood decreases by 70 percent. Again, consistent with 
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previous research, those with more income have higher relative risk ratios for migration into Arizona 
as compared to the In-State reference group. Unsurprising, the Arizona Chain variable is large and 
highly significant with a relative risk ratio of over two. In contrast, the Florida Chain variable is 
nearly one but insignificant. 
 
Additional Models/Sensitivity Analysis 
 I provide two, additional regression models to further support later-life migration for those in 
better health. The last model also substantiates such a move to be a life-course transition. Following 
the analytical framework from Model 2, I apply the same MNL but change the main independent 
variable to any disability as opposed to all types of disability. In other words, the model does not 
account for specific disabilities relating to work, mobility, personal care, or physical limitation—
rather, all four are combined into the any category. When comparing the base with the full-model, the 
coefficients remain consistent for any disability, albeit a slight increase towards one. In the full-
model, the probability of migrating to Florida is over 40 percent less for those with any disability as 
compared to the In-state outcome, ceteris paribus (see Table 2.7). For Arizona, the probability 
corresponds to less than 30 percent. This model validates migration to be more likely for those 
without disability, even after controlling for socioeconomic characteristics and chain migration. 
 The final model also parallels Model 2 but I now examine no disability. I collapse the marital 
states variables (i.e., divorced, separated, single, widowed) into a married dummy variable with one 
denoting married and zero denoting all the other states. I modify the labor variable to no labor with 1 
denoting not in the labor force last year and 0 denoting participation. These changes are necessary to 
create variables that serve as the driving force behind the final model—the three interactions. I create 
(1) no disability x no labor, (2) no disability x married, and (3) no labor x married to examine how 
these characteristics jointly impact the decision to migrate. The no disability x no labor variable 
provides some insight into migration after the life-course transition of retirement. No disability x 
married can show if migration is more likely for married couples seeking an amenity lifestyle, similar 
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to no labor x married. When comparing the base with the full-model, the no disability variable both 
decreases and become insignificant (see Table 2.8). This suggests lack of disability may not be the 
primary motivation to migrate. Rather, no disability and other factors, notably not in the labor force or 
married, may be the driving force. For example, no disability x no labor is large and statistically 
significant for Florida and Arizona, as is no labor x married. With a relative risk ratio of 1.79, those 
without any form of disability and retired have a high probability of migrating to Florida as compared 
to the In-state reference group, all else equal. With a relative risk ratio of 2.16, those without any 
form of disability and retired have even higher probability of migrating to Arizona as compared to the 
In-state reference group, all else equal. For no labor x married, the coefficients are 1.34 and 1.59 for 
Florida and Arizona, respectively. Such results provide evidence that later-life migration occurs with 
those in better health AND after exit from the labor force. As mentioned previously, this seems to 
suggest a life-course transition shortly after retirement. 
 
Discussion 
The case of Florida and Arizona 
 Understanding geographic mobility of the elderly is interesting from a behavioral perspective 
and as a policy measure. As this paper shows, long-distance migration is more likely for healthier 
seniors and, in particular, those with greater education and higher income. Equally important, such an 
undertaking occurs more often for married couples. This finding supports Warnes’ hypothesis and the 
idea that aging is a process, whereby individuals continue to experience life-course transitions. Much 
like geographic mobility for college education or marriage or labor market, retirement is also a 
transition that may prompt mobility in late industrial societies. This relocation to other places, notably 
Arizona and Florida, is most likely motivated by economic and social net benefits after age 60. With 
increasing life-spans and medical/technological advancements promoting quality of life at older ages, 
there exists a strong incentive for individuals to increase their purchasing power and ensure enough 
remains for additional life-years, particularly for those in better health. Relocation to Florida is 
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rational given the absence of taxes for state income, Social Security, and pension income—Arizona 
only exempts SSI and pensions but has no age minimum exclusions or pension income restrictions. 
Both Arizona and Florida also do not have estate, inheritance or gift taxes (EIG). 
 Property taxes also play an integral role in defining a household’s budget constraint. Tax data 
from 2005-2007 for over 1,800 counties show the top 30 counties (highest-paying) are in New York 
and New Jersey, with a few in Illinois.9 Monroe County in Florida is the first to enter the list at 168 
and Miami-Dade second at 187. Pima County in Arizona is the first to enter at 655 and Maricopa 
County second at 760. Along the same lines, the Tax Foundation’s Special Report No. 163 (2008) 
shows New Jersey ranks #1 and New York #2 as states with greatest state-local tax burdens with 
11.8% and 11.7%, respectively. In contrast, Florida ranks #47 and Arizona #41 with 7.4% and 8.5%, 
respectively.10 These and the fore-mentioned factors have the potential to shift the budget constraint 
due to an increase in real income. In other words, relocation can provide added income simply by 
lowering tax burdens—as long as the costs of migration do not outweigh the benefits. Bakija and 
Slemrod (2004) examine the impact of changes in state tax policy on federal estate tax returns from 
1965-1998. One of their findings is “consistent with the notion that wealthy elderly people change 
their real (or reported) state of residence to avoid high state taxes, although it could partly reflect 
other modes of tax avoidance as well” (pg.). In comparison, Conway and Rork (2006) do not find 
evidence to suggest estate, inheritance, or gift (EIG) taxes influence elderly migration decisions. In 
fact, these researchers actually suggest causality is in the opposite direction. That is, states respond to 
elderly in-migration by reducing or removing such taxes. Despite these conflicting results, what is 
true in both cases is elderly concentrate where tax burdens are lower. In addition, elderly also take 
into account other taxes not encompassed in EIG, as well as cost-of-living. 
                                                 
9
 Data based on Property Tax on Owner Occupied Housing for median property taxes paid on homes. 
10
 Ranking based on tax burden measure. Tax burden calculated by computing the total amount paid by the 
residents in taxes and then dividing by the total income in each state. This measures how much of a resident’s 
income goes toward state and local taxes instead of how much is received by the state. 
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 Besides economic gains, elderly individuals also accrue social benefits by relocating. In the 
case of Florida, over 17 percent of the population is 65 years of age or older (Statistical Abstracts, 
2007). In certain counties, this estimate exceeds 40 percent. In terms of percentage of the population 
being White, Arizona approximates nearly 87 percent and Florida 80 percent. This is noteworthy 
given elderly migration is more likely for this group. For elderly in better health, migration to such 
areas provides a ready community with the possibility of new friendships. Consider US News and 
World Report rankings for Best Places to Retire. This report lists nearly 15 towns in Arizona and over 
30 in Florida where median home prices are less than $500,000, at least 20 percent of the population 
is age 65+, and the area offers all of the following activities: boating, fishing, golf, sporting events, 
trails, travel and cultural events relating to charitable activities, cultural affairs, gourmet food, 
museums, religious activities, and wineries. Kiplinger’s also provides a list of best cities for retirees 
based on crime rates, number of doctors, cost-of-living, culture, and several other factors—of the five 
featured, two are in Florida (Tampa Bay and Port Saint Lucie). As a final illustration, consider 
retirement communities which, interestingly, are being referred to as active adult communities. These 
places are specially designed and constructed to offer clubhouses, golf courses, swimming pools, 
hiking trails, arts and crafts, and even limited on-site medical facilities. Some of these communities 
even have a special designation granted by the state, commonly referred to as Certified Retirement 
Communities. Arizona advertises six and Florida lists five. Given long-standing patterns of chain 
migration into Arizona and Florida, several of these communities may already have built-in social 
networks and friendship ties that further promote social benefits to retirees considering migration. 
 Another dimension to social benefits relates to the climate. Both Arizona and Florida offer 
abundant sunshine with warm winters. With such favorable conditions, enjoying outdoor activities, 
gardening, and traveling are possible year-long. A recent time-use report by the Bureau of Labor 
Statistics (BLS) shows elderly Americans spend up to a few hours each day on these activities 
(Krantz-Kentz 2007). More specifically, men aged 65+ and without any participation in the labor 
force are likely to spend 6-8 hours per day on leisure and sports and just under an hour on lawn and 
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garden care.11 These estimates are comparable for women. The only category with greater hours is 
sleeping, which approximates 8.6 hours per day.  
 Although the American Time Use Survey (ATUS) does not provide health measures, one can 
deduce elderly in better health are more likely to engage in physical activities and spend more time 
socializing, traveling, and gardening. Some of this is supported by Collia, Giesbrecht, and Sharp 
(2003), who use the 2001 National Household Travel Survey (NHTS) to examine travel patterns of 
older Americans. While 19-64 age group averages 4.3 daily trips for males and 4.6 for females, the 
rates only decrease modestly for the 65+ age group with 3.9 for males and 3.2 for females. In terms of 
miles traveled, the 19-64 age group averages 73.4 for males and 50.1 for females while the 65+ age 
group averages 57.2 for males and 9.5 for females. Although this disparity seems large, one must 
recognize the 19-64 age group has a significantly higher rate of participation in the labor force. This 
can be seen by examining the type of trips made—over 16 percent of the trips are work-related for the 
19-64 age group while barely three percent for 65+ age group. Older Americans actually spend more 
driving time for shopping, religious activities, and social/recreation. Collia, Giesbrecht, and Sharp 
(2003) also examine the impact of medical conditions that make outside travel difficult. Their results 
show nearly 50 percent of older Americans do not ask others for rides and over 64 percent have not 
given-up driving. Much like younger drivers, older Americans overwhelmingly use private vehicles, 
as opposed to public or mass transit. In short, elderly in better health substitute work time (due to 
retirement) by increasing leisure and social activities, and migration to places like Arizona and 
Florida provides greater outlets for surplus hours. 
 Given this, one should not be surprised to learn that Florida has been (and continues to be) a 
magnet for the elderly population, with Arizona and Nevada recently becoming members of the Gray 
States club. In terms of numbers, the most recent report by the Census, titled Internal Migration of the 
Older Population: 1995-2000, estimates nearly 290,000 elderly (age 65+) in-migrated and nearly 
                                                 
11
 Leisure and sports consists of the following: socializing and communicating, watching TV, sports, relaxing, 
and reading. 
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140,000 out-migrated for a net migration total of approximately 150,000 into Florida from 1995-2000 
(He and Schachter, 2003). For Arizona, over 95,000 in-migrated and 42,000 out-migrated for a net 
migration of nearly 53,000. These estimates seem even more significant if one realizes 25 states have 
a negative net migration—that is, these states are losing elderly residents. Although the other 23 states 
may be gaining elderly, much like Florida and Arizona, a vast majority of these states have a net 
migration that is less than 7,500. The large retiree population in both Florida and Arizona actually 
originates from a handful of states. In fact, more than half can be traced to just two or three states. 
Recent work by Conway and Rork (2009) shows New York, New Jersey, Ohio, Michigan, 
Pennsylvania, and Illinois as the top sending states for Florida from 1980-2000. For Arizona, the top 
states correspond to California and Illinois. These results are consistent with earlier work by Litwak 
and Longino (1987). 
  
Broad Policy Implications 
 As for policy, elderly migration has an impact on local Gross Domestic Product (GDP), 
transportation and planning, and health services. When retirees relocate, they bring with them the 
Mailbox Economy. This term captures the essence of what occurs in the local area—retirees receive 
SSI, pensions, and other retirement income in the mailbox. As a result, the mailbox itself becomes 
part of the local economic structure because it provides the monetary resources necessary to drive 
consumption of goods and services. Day and Bartlett (2000) provide a good summary of how in-
migrating retirees impact job growth, retail industry, medical services, banking and financial sectors, 
construction, and the service sector. Their work examines the impact of retiree migration from 1970, 
1980, and 1990 on Texas Hill Country, an area consisting of 27 counties in central Texas. Results 
confirm the long-standing view that retirees promote regional economic growth in banking, real 
estate, and other service sectors. Their findings also suggest areas with higher in-migration or more 
affluent retirees create greater job growth. Miller, Hy, and Romund (2008) recently examined the 
impact of retirement migration for Arkansas. Their results also show the regional economic impact 
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due to Medicare, Social Security, and pensions. These findings are consistent with the work of Serow 
and Haas (1992), which examines the impact of retiree migration on Western Carolina. 
 Although destination states can receive an economic boost, this growth comes with costs. For 
one, elderly migrants demand housing. Construction and real estate experience growth but if this shift 
in demand outpaces supply, then housing prices can increase substantially. Since later-life, long-
distance migration is more likely for those in better health and more income, local residents with low 
and middle-incomes may get squeezed-out of the housing market. Second, elderly migrants also 
frequent restaurants, museums, art galleries, shopping centers, theatres, and other local venues. 
Unless a city has pre-planned, a large inflow of migrants can increase traffic and create congestion 
problems. Third, elderly tend to disproportionately use health services. Local hospitals and health 
service facilities must be able to accommodate these individuals and their special needs. Finally, 
states must find ways to balance the interests of elderly and younger community members with 
respect to taxes. As an example, consider the Christopher Verde School District in Arizona. 
Interestingly, this district has no schools, teachers, or students, but is formally recognized. How did 
this occur? Simply, the elderly community members opted to create their own school district to avoid 
paying increasing property taxes to a neighboring town. As Stephen Doig, a Census expert at Arizona 
State University, stated in the NY Times dated February 2007, “Arizona is seeing more of the 
traditional battle of the generations between some retirees who want taxes — including school taxes 
— kept low, and most parents who want better support for the schools their kids attend.” Casey 
Perkins, a resident in the neighboring town and with a small child, argues, “I am paying Social 
Security, and I am never going to see it. But both are part of living in our society.” 
 One must also consider the sending state. The loss of elderly in better health and with greater 
income results in decreased local GDP. This could devastate some small communities and forever 
change the economic landscape. Equally important, sustained out-migration of elderly could leave 
remaining community members with a smaller voice in the political process. If these community 
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members are elderly, in poor health, minorities, or remain in poverty, then many of their needs could 
be overlooked. 
 
Disability within the Household 
 In addition to contributing knowledge regarding later-life migration, this research raises some 
interesting questions. Since migration is primarily undertaken by those in better health and married, 
what is the relation between spousal health? That is, are both spouses more likely to be in better 
health or one better and the other in worse health? To uncover this, I examine disability correlation 
coefficients between head of household and spouse (additional correlations by outcome/location 
categories in Appendix 2E).  
 
 
 
     Work   Mobility  Personal  Physical 
     
Spouse work 0.364 0.214 0.170 0.265 
Spouse mobility 0.211 0.221 0.162 0.171 
Spouse personal 0.185 0.181 0.195 0.152 
Spouse physical 0.265 0.195 0.173 0.277 
 
 
From the results, one clearly notices a moderately positive correlation—possibly, there may be shared 
behavioral and lifestyle choices that affect disability status. This added insight compels one to 
consider recent work by Christakis and Fowler (2007). Using the Framingham Heart Study, these 
researchers modeled the impact of social networks on obesity. Of their many results, the one most 
applicable relates to spouses. In particular, “if one spouse became obese, the likelihood that the other 
spouse would become obese increased by 37%” (pg. 370).  This work complements other research 
suggesting shared behaviors among husband and wife. For instance, Homish and Leonard (2005) 
examine spousal influence on smoking behavior. Their results suggest one partner’s smoking status 
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does influence the other and, interestingly, “women are more likely to resume smoking, or return to 
smoking if their partners smoke” (pg. 2557). As a final example, consider earlier work by Smith and 
Moen (1998). Using the Cornell Retirement and Well-Being Study, these researchers suggest 
“retirees and their spouses agree that spouses do influence the retirement decision, but spouse view 
their role as more minor than the retirees” (pg. 734). These articles, as well as other notable research 
in marketing and decision sciences, indicate shared behaviors and lifestyle choices within the 
household. Given this, my findings compel qualitative work to further explore what micro-level 
choices hinder/hasten disability and what couples can do jointly to improve quality of life at an older 
age. 
 
Limitations 
 The greatest limitations in this research are not being able to discern (1) what motivated the 
move and (2) lack of additional health measures. If the Census questionnaire asked respondents why 
there was a change in residence or what factors prompted migration, then researchers could better 
understand some of the causal mechanisms. For example, if the move was motivated by proximity to 
a family member or relative or friend, then researchers may be able to reduce omitted variables bias. 
Along the same lines, having additional health measures would allow researchers to better understand 
the health dynamic. Specifically, arthritis, cardio-vascular disease, and stroke would capture import 
characteristics during later-life. 
 
Conclusion 
 This research supports earlier work suggesting later-life migration to be more likely for 
individuals in better health and with more economic resources. In addition, demographers and policy 
analysts must recognize the benefits and costs to both the destination and sending states, particularly 
due to the changing demographics of the US. This research compels further work into what additional 
characteristics attract retirees and the role of state policy. 
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Table 2.1: Descriptive statistics for entire “non-movers” and “movers”  
               Non-mover    Mover        Total 
                     mean         mean         mean 
DISABILITY 
Work                 0.24         0.30         0.24 
Mobility             0.13         0.17         0.13 
Personal care        0.07         0.11         0.07 
Physical             0.26         0.32         0.27 
 
AGE/GENDER/RACE 
Age1 (60-69)        66.70        66.30        66.60 
Age2 (70-79)         3.64         3.42         3.63 
Age3 (80+)           1.11         1.19         1.11 
Male                 0.45         0.43         0.45 
White                0.92         0.90         0.92 
Black                0.08         0.10         0.08 
 
MARITAL STATUS 
Single               0.04         0.04         0.04 
Divorce              0.10         0.17         0.10 
Widow                0.22         0.27         0.23 
Separated            0.01         0.02         0.01 
Married              0.63         0.50         0.62 
 
ECONOMIC/EDUCATION/CHAIN 
Labor participation  0.26         0.23         0.26 
Ln per capita        9.99         9.91         9.99 
Less HS              0.17         0.18         0.17 
HS                   0.38         0.35         0.38 
Some college         0.23         0.24         0.23 
College              0.22         0.23         0.22 
 
N                  1,009,368 51,516  1,060,884                           
 
Note: Age variables refer to splines with age1 (60-69), age2 (70-79), and age3 
(80+). 
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Table 2.2: Descriptive statistics for “movers” only
                   In state   Other states    Florida      Arizona       Total 
                     mean         mean         mean         mean         mean 
DISABILITY 
Work                 0.31         0.28         0.18         0.21         0.30 
Mobility             0.18         0.17         0.10         0.10         0.17 
Personal care        0.11         0.10         0.05         0.06         0.11 
Physical             0.33         0.30         0.20         0.24         0.32 
 
AGE/GENDER/RACE 
Age1 (60-69)        66.40        66.20        66.10        66.20        66.30 
Age2 (70-79)         3.51         3.19         2.74         2.92         3.42 
Age3 (80+)           1.23         1.12         0.82         1.01         1.19 
Male                 0.43         0.45         0.49         0.47         0.43 
White                0.90         0.92         0.96         0.98         0.90 
Black                0.10         0.08         0.04         0.02         0.10 
 
MARITAL STATUS 
Single               0.05         0.04         0.03         0.03         0.04 
Divorce              0.17         0.16         0.11         0.15         0.17 
Widow                0.28         0.24         0.17         0.20         0.27 
Separated            0.02         0.02         0.01         0.00         0.02 
Married              0.47         0.54         0.68         0.62         0.50 
 
ECONOMIC/EDUCATION/CHAIN 
Labor participation  0.25         0.19         0.16         0.15         0.23 
Ln per capita        9.87         10.0         10.1         10.1         9.91 
Less HS              0.20         0.12         0.10         0.09         0.18 
HS                   0.36         0.32         0.33         0.32         0.35 
Some college         0.23         0.26         0.27         0.30         0.24 
College              0.21         0.29         0.30         0.30         0.23 
AZ chain             0.07         0.06         0.02         0.19         0.07 
FL chain             0.03         0.04         0.10         0.02         0.03 
N                   39,403  9,608  1,804  701  51,516                                                    
 
Note: Age variables refer to splines with age1 (60-69), age2 (70-79), and age3 
(80+). 
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Table 2.3: Descriptive statistics for “spouses” 
 
 
                 In state   Other states      Florida      Arizona       Total 
                     mean         mean         mean         mean         mean 
 
DISABILITY 
Work                 0.22         0.20         0.15         0.14         0.21 
Mobility             0.11         0.10         0.06         0.05         0.11 
Personal care        0.08         0.06         0.04         0.02         0.07 
Physical             0.25         0.23         0.18         0.18         0.24 
Spouse work          0.22         0.20         0.12         0.12         0.21 
Spouse mobility      0.11         0.10         0.05         0.07         0.11 
Spouse personal      0.07         0.06         0.02         0.03         0.07 
Spouse physical      0.24         0.22         0.14         0.18         0.23 
 
AGE/GENDER/RACE 
Age1 (60-69)        66.50        66.30        66.30        66.20        66.40 
Age2 (70-79)         3.07         2.72         2.57         2.30         2.94 
Age3 (80+)           0.75         0.65         0.50         0.51         0.70 
Male                 0.50         0.50         0.53         0.54         0.50 
White                0.95         0.96         0.98         0.99         0.96 
Black                0.05         0.04         0.02         0.01         0.04 
 
ECONOMIC/EDUCATION/CHAIN 
Labor participation  0.24         0.16         0.12         0.08         0.21 
Spouse labor         0.24         0.17         0.11         0.09         0.21 
Ln per capita        10.1         10.1         10.2         10.2         10.1 
Less HS              0.14         0.09         0.10         0.06         0.13 
HS                   0.34         0.31         0.33         0.31         0.33 
Some college         0.25         0.28         0.28         0.32         0.26 
College              0.26         0.32         0.29         0.31         0.28 
Spouse less HS       0.14         0.09         0.08         0.06         0.13 
Spouse HS            0.35         0.31         0.31         0.33         0.34 
Spouse some college  0.25         0.27         0.29         0.29         0.26 
Spouse college       0.26         0.33         0.31         0.32         0.28 
AZ chain             0.06         0.05         0.00         0.16         0.06 
FL chain             0.03         0.04         0.10         0.02         0.03 
 
N                    5,952     1,867    451  173       8,443                                                    
 
Note: Age variables refer to splines with age1 (60-69), age2 (70-79), and age3 
(80+). 
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       Table 2.4: Logit for “non-movers” and “movers” with Migrate=0 (non-mover) and  
       Migrate=1 (mover) 
 (1) (2) (3) (4) 
 Migrate Migrate Migrate Migrate 
 b/se b/se b/se b/se 
DISABILITY 
Work 
 
1.09*** 
 
1.11*** 
 
1.06*** 
 
1.03+ 
 (0.02) (0.02) (0.02) (0.02) 
Mobility 1.17*** 1.21*** 1.21*** 1.22*** 
 (0.02) (0.02) (0.02) (0.02) 
Personal care 1.12*** 1.10*** 1.11*** 1.10*** 
 (0.02) (0.02) (0.02) (0.02) 
Physical 1.16*** 1.18*** 1.13*** 1.12*** 
 (0.02) (0.02) (0.02) (0.02) 
AGE/GENDER/RACE  
Age1: (60-69) 
  
0.96*** 
 
0.96*** 
 
0.96*** 
  (0.00) (0.00) (0.00) 
Age2: (70-79)  0.99*** 0.98*** 0.98*** 
  (0.00) (0.00) (0.00) 
Age3: (80+)  1.01*** 1.01** 1.01** 
  (0.00) (0.00) (0.00) 
Male  0.97*** 1.09*** 1.10*** 
  (0.01) (0.01) (0.01) 
Black  1.14*** 1.00 1.00 
  (0.02) (0.02) (0.02) 
MARITAL STATUS 
Single 
   
1.44*** 
 
1.41*** 
   (0.03) (0.03) 
Divorce   2.02*** 2.03*** 
   (0.03) (0.03) 
Widow   1.65*** 1.67*** 
   (0.02) (0.02) 
Separated   2.80*** 2.81*** 
   (0.09) (0.10) 
ECONOMIC/EDUCATION 
Labor participation 
    
0.80*** 
    (0.01) 
Ln per capita    0.97*** 
    (0.00) 
Less HS    1.04* 
    (0.01) 
Some college    1.16*** 
    (0.01) 
College    1.24*** 
    (0.02) 
Observations 1060884 1060884 1060884 1060884 
     
  Exponentiated coefficients 
  Reference groups: Female, White, Married, High School. 
  
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
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  Logit showing odds ratios with dependent variable Migrate and main independent variables  
  corresponding to disability: work, mobility, personal care, and physical.
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   Table 2.5: MNL for “movers” with In-State as reference category 
 (1)   (2)   (3)   
 Other  
States 
 
Florida 
 
Arizona 
Other  
States 
 
Florida 
 
Arizona 
Other  
States 
 
Florida 
 
Arizona 
 b/se b/se b/se b/se b/se b/se b/se b/se b/se 
DISABILITY 
Work 
 
0.95 
 
0.68*** 
 
0.77* 
 
0.97 
 
0.70*** 
 
0.78+ 
 
0.98 
 
0.71*** 
 
0.80+ 
 (0.03) (0.06) (0.09) (0.04) (0.06) (0.10) (0.04) (0.06) (0.10) 
Mobility 1.06 0.91 0.79 1.13** 1.04 0.86 1.13** 1.04 0.84 
 (0.04) (0.10) (0.13) (0.05) (0.11) (0.14) (0.05) (0.11) (0.14) 
Personal care 0.93 0.78+ 0.81 0.93 0.78+ 0.82 0.93 0.77+ 0.82 
 (0.05) (0.10) (0.16) (0.05) (0.10) (0.16) (0.05) (0.10) (0.16) 
Physical 0.90*** 0.69*** 0.84 0.94+ 0.75*** 0.90 0.94+ 0.76*** 0.90 
 (0.03) (0.05) (0.09) (0.03) (0.06) (0.11) (0.03) (0.06) (0.11) 
AGE/GENDER/RACE  
Age1: (60-69) 
    
0.98*** 
 
0.99 
 
1.00 
 
0.98*** 
 
0.99 
 
0.99 
    (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) 
Age2: (70-79)    0.98*** 0.96*** 0.96* 0.98*** 0.96*** 0.95** 
    (0.00) (0.01) (0.02) (0.00) (0.01) (0.02) 
Age3: (80+)    1.01 1.01 1.03+ 1.01 1.01 1.03 
    (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) 
Male    1.01 1.08* 1.06 1.01 1.09* 1.06 
    (0.02) (0.04) (0.06) (0.02) (0.04) (0.06) 
Black    0.98 0.54*** 0.29*** 0.97 0.49*** 0.29*** 
    (0.05) (0.07) (0.09) (0.05) (0.07) (0.09) 
MARITAL STATUS 
Single 
    
0.66*** 
 
0.53*** 
 
0.59* 
 
0.66*** 
 
0.52*** 
 
0.55* 
    (0.04) (0.08) (0.14) (0.04) (0.08) (0.13) 
Divorce    0.87*** 0.55*** 0.82+ 0.87*** 0.57*** 0.77* 
    (0.03) (0.05) (0.10) (0.03) (0.05) (0.09) 
Widow    0.84*** 0.56*** 0.69** 0.84*** 0.56*** 0.69** 
    (0.03) (0.04) (0.08) (0.03) (0.04) (0.08) 
Separated    0.69*** 0.51** 0.30* 0.70*** 0.52** 0.29* 
    (0.06) (0.12) (0.15) (0.06) (0.12) (0.15) 
ECONOMIC/EDUCATION 
Labor participation 
    
0.54*** 
 
0.36*** 
 
0.34*** 
 
0.54*** 
 
0.36*** 
 
0.34*** 
    (0.02) (0.03) (0.04) (0.02) (0.03) (0.04) 
Ln per capita    1.07*** 1.08* 1.15* 1.07*** 1.08* 1.13* 
    (0.01) (0.04) (0.07) (0.01) (0.04) (0.06) 
Less HS    0.72*** 0.67*** 0.58*** 0.72*** 0.67*** 0.60*** 
    (0.03) (0.06) (0.09) (0.03) (0.06) (0.09) 
Some college    1.22*** 1.13+ 1.31** 1.23*** 1.18* 1.24* 
    (0.04) (0.07) (0.14) (0.04) (0.08) (0.13) 
College    1.50*** 1.27*** 1.33* 1.50*** 1.29*** 1.27* 
    (0.05) (0.09) (0.16) (0.05) (0.09) (0.15) 
AZ Chain       0.85** 0.27*** 3.01*** 
       (0.05) (0.05) (0.37) 
FL Chain       1.54*** 4.08*** 1.09 
       (0.11) (0.43) (0.33) 
Observations 51516   51516   51516   
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Exponentiated coefficients 
Reference groups: Female, White, Married, High School. 
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
Multinomial logit showing relative risk ratios with dependent variable Migrate (in state as reference 
category) and main independent variables  corresponding to disability: work, mobility, personal care, and 
physical. 
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      Table 2.6: MNL for “spouses” with In-State as reference category 
 (1)   (2)   
 Other States Florida Arizona Other States Florida Arizona 
 b/se b/se b/se b/se b/se b/se 
DISABILITY 
Work 
 
0.90 
 
0.82 
 
0.86 
 
0.92 
 
0.95 
 
1.02 
 (0.08) (0.15) (0.28) (0.09) (0.18) (0.35) 
Mobility 1.09 0.83 0.81 1.07 0.84 0.78 
 (0.14) (0.22) (0.34) (0.14) (0.23) (0.34) 
Personal care 0.76+ 0.73 0.42 0.76+ 0.78 0.42 
 (0.11) (0.24) (0.22) (0.11) (0.25) (0.23) 
Physical 1.05 0.87 0.98 1.06 0.91 0.98 
 (0.09) (0.14) (0.27) (0.09) (0.15) (0.26) 
AGE/GENDER/RACE  
Age1: (60-69) 
 
0.97* 
 
0.96+ 
 
0.96 
 
0.97* 
 
0.96+ 
 
0.96 
 (0.01) (0.02) (0.03) (0.01) (0.02) (0.03) 
Age2: (70-79) 0.97** 0.97+ 0.93* 0.97** 0.97 0.93* 
 (0.01) (0.02) (0.03) (0.01) (0.02) (0.03) 
Age3: (80+) 1.01 0.98 1.01 1.01 0.99 1.02 
 (0.02) (0.03) (0.06) (0.02) (0.03) (0.06) 
Male 1.04 1.26* 1.28 1.04 1.23+ 1.26 
 (0.06) (0.13) (0.21) (0.06) (0.13) (0.21) 
Black 0.98 0.44* 0.32 0.98 0.46* 0.33 
 (0.14) (0.15) (0.23) (0.14) (0.16) (0.23) 
ECONOMIC/EDUCATION/CHAIN  
Labor participation 
 
0.55*** 
 
0.34*** 
 
0.22*** 
 
0.55*** 
 
0.36*** 
 
0.23*** 
 (0.04) (0.06) (0.07) (0.04) (0.06) (0.07) 
Spouse labor 0.57*** 0.44*** 0.31*** 0.57*** 0.40*** 0.29*** 
 (0.04) (0.07) (0.09) (0.04) (0.06) (0.08) 
Ln per capita 1.02 1.11 1.27* 1.02 1.08 1.26* 
 (0.03) (0.11) (0.13) (0.03) (0.10) (0.13) 
Less HS 0.75** 0.92 0.92 0.75** 0.97 0.93 
 (0.08) (0.17) (0.31) (0.08) (0.18) (0.31) 
Some college 1.22** 1.15 1.33 1.22** 1.16 1.35 
 (0.09) (0.15) (0.27) (0.09) (0.16) (0.28) 
College 1.34*** 1.01 1.20 1.34*** 1.00 1.20 
 (0.11) (0.15) (0.28) (0.11) (0.15) (0.28) 
Spouse less HS 0.62*** 0.58* 0.48+ 0.62*** 0.62* 0.51 
 (0.07) (0.13) (0.20) (0.07) (0.14) (0.21) 
Spouse HS 0.84* 0.82 1.08 0.84* 0.84 1.11 
 (0.07) (0.13) (0.23) (0.07) (0.13) (0.24) 
Spouse some college 0.94 1.01 1.04 0.94 1.02 1.05 
 (0.07) (0.14) (0.23) (0.07) (0.14) (0.23) 
AZ chain 0.76* 0.06*** 2.44*** 0.76* 0.06*** 2.41*** 
 (0.09) (0.05) (0.54) (0.09) (0.04) (0.54) 
FL chain 1.75*** 4.22*** 1.01 1.74*** 4.20*** 1.01 
 (0.25) (0.77) (0.52) (0.25) (0.77) (0.52) 
SPOUSE DISABILITY 
Spouse work 
    
 
0.94 
 
 
0.76 
 
 
0.50+ 
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    (0.09) (0.15) (0.18) 
Spouse mobility    1.19 0.92 1.27 
    (0.15) (0.27) (0.63) 
Spouse personal care    0.94 0.36* 0.69 
    (0.13) (0.16) (0.37) 
Spouse physical    0.97 0.79 1.25 
    (0.08) (0.13) (0.28) 
Observations 8443   8443   
       
Exponentiated coefficients 
Reference groups: Female, White, High School, Spouse college. 
+
 p < 0.10, ** p < 0.05, *** p < 0.01     
Multinomial logit showing relative risk ratios with dependent variable Migrate (in state as reference 
category) and main independent variables  corresponding to disability: work, mobility, personal care, and 
physical for Household Head and spouse work, spouse mobility, spouse personal care, and spouse physical. 
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Table 2.7: MNL for “movers” with In-State as reference category and “any disability” as main  independent 
variable 
 
 (1)   (2)   (3)   
 Other  
States 
 
Florida 
 
Arizona 
Other  
States 
 
Florida 
 
Arizona 
Other  
States 
 
Florida 
 
Arizona 
 b/se b/se b/se b/se b/se b/se b/se b/se b/se 
DISABILITY 
Any Disability 
 
 
0.84*** 
 
 
0.49*** 
 
 
0.59*** 
 
 
0.92** 
 
 
0.57*** 
 
 
0.68*** 
 
 
0.92** 
 
 
0.58*** 
 
 
0.68*** 
 (0.02) (0.03) (0.05) (0.02) (0.04) (0.07) (0.03) (0.04) (0.07) 
AGE/GENDER/RACE 
Age1: (60-69) 
    
 
0.98*** 
 
 
0.99 
 
 
1.00 
 
 
0.98*** 
 
 
0.99 
 
 
1.00 
    (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) 
Age2: (70-79)    0.98*** 0.96*** 0.96* 0.98*** 0.96*** 0.95** 
    (0.00) (0.01) (0.02) (0.00) (0.01) (0.02) 
Age3: (80+)    1.01* 1.01 1.03 1.01* 1.01 1.03 
    (0.01) (0.01) (0.02) (0.01) (0.01) (0.02) 
Male    1.01 1.08* 1.06 1.01 1.09* 1.06 
    (0.02) (0.04) (0.06) (0.02) (0.04) (0.06) 
Black    0.99 0.54*** 0.29*** 0.97 0.49*** 0.29*** 
    (0.05) (0.07) (0.09) (0.05) (0.07) (0.09) 
MARITAL STATUS 
Single 
    
 
0.67*** 
 
 
0.53*** 
 
 
0.59* 
 
 
0.67*** 
 
 
0.53*** 
 
 
0.55* 
    (0.04) (0.08) (0.14) (0.04) (0.08) (0.14) 
Divorce    0.87*** 0.55*** 0.82+ 0.88*** 0.57*** 0.77* 
    (0.03) (0.05) (0.10) (0.03) (0.05) (0.09) 
Widow    0.84*** 0.56*** 0.68** 0.84*** 0.56*** 0.68** 
    (0.03) (0.04) (0.08) (0.03) (0.04) (0.08) 
Separated    0.70*** 0.51** 0.30* 0.70*** 0.52** 0.29* 
    (0.06) (0.12) (0.15) (0.06) (0.12) (0.15) 
ECONOMIC/EDUCATION/
CHAIN  
Labor participation 
    
 
0.54*** 
 
 
0.36*** 
 
 
0.34*** 
 
 
0.54*** 
 
 
0.36*** 
 
 
0.35*** 
    (0.02) (0.03) (0.04) (0.02) (0.03) (0.04) 
Ln per capita    1.07*** 1.08* 1.15* 1.07*** 1.08+ 1.13* 
    (0.01) (0.04) (0.07) (0.01) (0.04) (0.06) 
Less HS    0.72*** 0.66*** 0.58*** 0.72*** 0.66*** 0.59*** 
    (0.03) (0.06) (0.09) (0.03) (0.06) (0.09) 
Some college    1.22*** 1.13+ 1.32** 1.23*** 1.18* 1.24* 
    (0.04) (0.07) (0.14) (0.04) (0.08) (0.13) 
College    1.49*** 1.27*** 1.33* 1.49*** 1.28*** 1.27* 
    (0.05) (0.09) (0.16) (0.05) (0.09) (0.15) 
AZ chain       0.85** 0.27*** 3.00*** 
       (0.05) (0.05) (0.37) 
FL chain       1.54*** 4.10*** 1.09 
       (0.11) (0.43) (0.33) 
Observations 51516   51516   51516   
Adjusted R2          
  
 
46
 
 
Exponentiated coefficients 
Reference groups: Female, White, Married, High School. 
+
 p < 0.10, ** p < 0.05, *** p < 0.01                       
 
 
 Additional model examining “any disability”—-that is, individual has work or mobility or personal care 
 or physical disability status. 
 
Multinomial logit showing relative risk ratios with dependent variable Migrate (in state as reference 
category) and main independent variables  corresponding to any disability. 
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Table 2.8: MNL for “movers” with In-State as reference category and “no disability” as main independent 
variable with interactions 
 (1)   (2)    
 Other  
States 
 
Florida 
 
Arizona 
Other  
States 
 
Florida 
 
Arizona 
 
 b/se b/se b/se b/se b/se b/se  
DISABILITY 
No Disability 
 
 
1.09** 
 
 
1.71*** 
 
 
1.47*** 
 
 
0.93 
 
 
0.92 
 
 
0.76 
 
 (0.03) (0.11) (0.15) (0.08) (0.18) (0.21)  
AGE/GENDER/RACE 
Age1: (.,69) 
 
 
0.98*** 
 
 
0.99 
 
 
1.00 
 
 
0.98*** 
 
 
0.99 
 
 
1.00 
 
 (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)  
Age2: (69,79) 0.98*** 0.96*** 0.95** 0.98*** 0.96*** 0.96**  
 (0.00) (0.01) (0.02) (0.00) (0.01) (0.02)  
Age3: (79,.) 1.01* 1.01 1.03 1.01* 1.01 1.03  
 (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)  
Male 1.00 1.08* 1.05 1.00 1.09* 1.06  
 (0.02) (0.04) (0.06) (0.02) (0.04) (0.06)  
Black 0.96 0.49*** 0.28*** 0.95 0.49*** 0.28***  
 (0.04) (0.07) (0.09) (0.04) (0.07) (0.09)  
MARITAL STATUS 
Married 
 
 
1.20*** 
 
 
1.79*** 
 
 
1.46*** 
 
 
1.21** 
 
 
1.27 
 
 
1.05 
 
 (0.03) (0.11) (0.14) (0.09) (0.21) (0.27)  
ECONOMIC/EDUCATION/CHAIN  
No labor 
 
 
1.87*** 
 
 
2.77*** 
 
 
2.89*** 
 
 
1.74*** 
 
 
1.35 
 
 
1.12 
 
 (0.06) (0.21) (0.36) (0.14) (0.27) (0.32)  
Ln per capita 1.07*** 1.08+ 1.13* 1.07*** 1.08+ 1.13*  
 (0.01) (0.04) (0.06) (0.01) (0.04) (0.06)  
Less HS 0.72*** 0.66*** 0.59*** 0.72*** 0.66*** 0.59***  
 (0.03) (0.06) (0.09) (0.03) (0.06) (0.09)  
Some college 1.23*** 1.18* 1.25* 1.23*** 1.17* 1.24*  
 (0.04) (0.08) (0.13) (0.04) (0.08) (0.13)  
College 1.48*** 1.28*** 1.26* 1.48*** 1.28*** 1.26*  
 (0.05) (0.09) (0.15) (0.05) (0.09) (0.15)  
AZ chain 0.85** 0.27*** 3.00*** 0.85** 0.27*** 2.99***  
 (0.05) (0.05) (0.37) (0.05) (0.05) (0.37)  
FL chain 1.53*** 4.09*** 1.08 1.53*** 4.07*** 1.07  
 (0.11) (0.43) (0.33) (0.11) (0.42) (0.33)  
INTERACTIONS 
No disability x no labor 
    
1.14 
 
1.79** 
 
2.16** 
 
    (0.09) (0.35) (0.61)  
No disability x married    1.08 1.16 0.91  
    (0.06) (0.14) (0.17)  
No labor x married    0.94 1.34* 1.59*  
    (0.06) (0.20) (0.35)  
Observations 51516   51516    
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Exponentiated coefficients 
Reference groups: female, white, HS. 
+
 p < 0.10, ** p < 0.05, *** p < 0.01                       
 
 
 Additional model examining “no disability”—-that is, individual does not have work, mobility, personal 
 care  and physical disability status. 
  
 Since this model includes interactions, the Marital Status is no longer separate categories for 
 divorced, widowed, separated but one dummy variable for married=1 and unmarried=0. This is necessary to 
 create the no disability x married and no labor x married interactions.    
 
CHAPTER III: SELECTIVE OUT-MIGRATION FROM FLORIDA 
 
 
Introduction 
 In the previous chapter, I analyzed long-distance, later-life migration. My results suggest 
elderly in better health are more likely to undertake this relocation and, specifically, to destinations 
such as Arizona and Florida. Although these individuals may be in better health, have greater 
education and income, and more likely to be married relative to the non-migrating (or staying) group, 
aging is a process and one continues to experience life-course transitions and biological/physiological 
changes. Widowhood is a common and expected transition for these couples, as is adjustment to 
retirement after a life-time of work. Aging also entails physical changes, such as decreased strength, 
stamina, and sensory loss. Given this, one would expect destinations with long-standing patterns of 
retiree migration to exhibit higher levels of disability. That is, the spatial distribution of disability 
should be concentrated in specific regions within Arizona and, more notably, Florida.12 However, my 
geographic analysis reveals something quite different—Arizona and Florida, as a whole, actually 
exhibit lower disability rates as compared to the rest of the nation (see Appendix 3B-3H). This puzzle 
can be explained by the work of Litwak and Longino (1987), who suggest elderly in poor health 
undertake another type of move. Unlike the amenity-seeking migration, this second move (which may 
be the first for some individuals) occurs due to failing health and widowhood provides motivation. 
During this life-course transition, individuals develop “instrumental chronic disabilities that make 
everyday household tasks difficult to perform” (Litwak and Longino 1991, pg. 219). This move 
should not be confused with the third move, which is relocation to an institution due to extremely 
                                                 
12
 While Arizona has recently become a top destination state for retiree migration, Florida has maintained this 
status as early as 1980 and continues to have a very high rate for net migration—that is, migration that also 
factors both in and out-migration. 
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poor health and limited family support. 
 Although the third move typically occurs after 80 years of age and requires greater health 
care expenditures, recognizing the second move with respect to health and disability is an important 
policy consideration. Several studies provide evidence for recognizing the saliency of disability and 
health expenditures. For example, Liu, Wall, and Wissoker (1997) show disability status accounts for 
a large portion of health care expenditures for the elderly and Fried, Bradley, Williams, and Tinetti 
(2001) show functional status seems to exhibit a stronger association with medical care use than 
sociodemographic, psychological, or diagnosis variables. Using the Medicare Current Beneficiary 
Survey (MCBS) from 1992-2000, Chernew, Goldman, Pan, and Shang (2005) employ both 
multivariate analysis and simulations to show higher costs for more disabled seniors than less 
disabled seniors, even after adjusting for disease, health behavior, insurance status, and 
sociodemographic characteristics.  
 One could counter that disability and health expenditures are not pressing issues because 
disability rates may have decreased for the elderly. Although possible, Chernew et al. (2005) claim 
“whether or not disability trends among the elderly will continue to improve is uncertain”; as well, 
evidence suggests that “disability rates among the young population rose during the past fifteen years. 
As this population ages, it will likely generate a greater rate of disability among the elderly” (pg. 43). 
Recent work by Parker and Thorslund (2007) reiterates and partly addresses some of the issues 
regarding disability and old age. After examining various datasets and several articles addressing 
disability trends, these researchers conclude “although disability measures often show improvement, 
there is a simultaneous increase in chronic disease and functional impairments—health components 
that require care resources” (pg. 150). Recognizing this is important because the overall impact from 
migration of seniors without disabilities (or fewer disabilities) means the origin states will bear a 
disproportionate health care burden and this cost may actually increase over time if unhealthy seniors 
return due to the second move.  
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Conceptual Framework 
 My approach extends from the Litwak-Longino model (1987) and Longino, Zimmerman, and 
Bradsher (1991). Litwak and Longino suggest the probability for the second move increases as 
functional limitations increase. In addition, this move occurs at a higher median-age and is 
compounded by widowhood. Although Census data serve as an excellent source for demographic 
studies, earlier surveys did not include any information on health or functional limitations. As such, 
many researchers relied on the Longitudinal Study of Aging (LSOA). For the dependent variable, 
Litwak and Longino examine change in residence and code the outcome into a dichotomous variable, 
“non-movers” or “movers.” As suggested by Findley (see The International Migration Review 1988 
or Chapter Two), they restrict the focus to disability—specifically, Activities of Daily Living (ADL) 
and Instrumental Activities of Daily Living (IADL). To clarify, ADL refer to tasks for self-care: 
bathing, dressing, eating, grooming, and walking. IADL refer to tasks for independent living and not 
for functioning: doing housework, preparing meals, shopping, using telephone.13 Although Litwak 
and Longino control for age, sex, duration at residence, homeownership, and surviving children, their 
logistic models do not account for race, martial status, place of birth, or education. Litwak and 
Longino, much like Speare, Avery, and Lawton (1991), use homeownership and duration at residence 
to capture residential ties to the area. Although a good measure, this does not provide any information 
as to what explains the tie or if there exists nearby family support. My research overcomes some of 
these limitations because I extend the model by 1) including important demographic characteristics, 
2) adding place of birth, 3) constructing an additional model to examine migration with three, distinct 
outcomes: (a) stay, (b) move in-state, or (c) move to other state and 4) creating a data subset of only 
widows. As opposed to previous research, I not only examine change in residence but change in 
residence with respect to distance. This is a substantial improvement because our understanding of 
functional limitations and the type of move now factors how far individuals are willing to migrate. 
                                                 
13
 As defined by the National Center for Health Statistics 
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 For 1990, the Census added three disability indicators: work, mobility, and physical 
limitation. For 2000, this was extended to include personal care limitation, difficulty remembering, 
and vision/hearing difficulty. These health measures allow researchers to no longer be limited to the 
LSOA or Medicare Current Beneficiary Survey (MCBS) or other select datasets. This is noteworthy 
because researchers can now examine age groups below 65 years of age. As a case in point, consider 
the Census 2000 special report examining migration of the older population, which categorizes the 
near-old (age 55 or above) as a highly mobile group. Although the Census did not conduct such 
reports prior to 2000, Historical Geographic Mobility Reports show 10.8 percent of the population 
aged 55 or above moved from 1982-1983 and these estimates are fairly consistent throughout the 
1980s and 1990s.14 Given this, I test the second-move hypothesis by examining three separate age 
groups: 60-69, 70-79, and 80+. Whereas Litwak and Longino can only examine those 70 years of age 
or older, I am able to examine the relation between migration and disability across a much broader 
age. For this particular research, age functions as a critical demographic variable given the second 
move hypothesis suggesting greater likelihood for those around 70 years of age. As I detail in the 
Methods section, the large sample sizes in Census data also allow me to create a subset database of 
only widows—this provides insight into how functional limitations and widowhood relate to the 
second move. 
 Lastly, I examine the spatial distribution of disability at the national level by constructing 
choropleth maps and testing for clustering.15 As mentioned in the introduction, one would expect 
higher disability rates, as compared to the rest of the nation, for Arizona and Florida. To show this is 
not the case, I map disability rates at the Public Use Microdata Areas (PUMA) for the entire nation 
for the 50-59, 60-69, and 70+ age groups. As the age group increases, the disability rates should also 
increase and increase substantially in states with greater percentage of the population aged 70 and 
                                                 
14
 See http://www.census.gov/population/www/socdemo/migrate/past-migrate.html 
 
15
 Mobility and personal care limitation maps are shown since these were the only significant estimates from the 
regression analysis. 
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older. To make state-by-state comparisons easier, I adjust the disability rates for each PUMA from 
mean to standard deviation. As such, the maps show which areas maintain higher or lower disability 
rates not as a measure of central tendency but as a measure of dispersion. These maps add substantial 
value because aging researchers can now see the geography of disability and how it varies by age (see 
Appendix 3B-3H). 
 
Data 
  This analysis uses the 2006 and 2007 American Community Survey (ACS) sample from the 
Integrated Public Use Microdata Series.16 The ACS, a project at the US Census Bureau, replaces the 
decennial long-form and captures demographic, economic, and social characteristics of nationally 
representative households on an annual basis for all states, counties, MSAs, and population areas 
greater than or equal to 65,000 people. This cross-sectional dataset is publicly available and 
frequently used in demographic analysis. Since I am interested in later-life migration (which is a 
small percentage), I append or stack the 2006 and 2007 datasets.  
 The ACS serves as a good dataset for several reasons. In terms of disability, the ACS 
provides four distinct measures: (1) work, (2) mobility, (3) personal-care, and (4) physical disability. 
The disability questionnaires explicitly require respondents to report only if the condition lasted for 
six months or more, thereby eliminating short-term disability or short-term impairment. This survey 
design improves statistical conclusion validity because the variables actually measure different types 
of disabilities with long-term duration. Another advantage of the ACS relates to large sample sizes 
and high response rates. The Census interviewed nearly 2 million households for 2006 with response 
rates as high as 97.5 (Census Quality Measures)17,. As for coverage rates, 98.7 percent of housing 
                                                 
16
 Ruggles, Steven, Matthew Sobek, Trent Alexander, Catherine A. Fitch, Ronald Goeken, Patricia Kelly Hall, 
Miriam King, and Chad Ronnander.  Integrated Public Use Microdata Series: Version 4.0 [Machine-readable 
database]. Minneapolis, MN: Minnesota Population Center [producer and distributor], 2008. 
 
17
 Based on all modes used by Census: (1) mail, (2) phone, and  (3) in-person follow-up. See 
http://www.census.gov/acs/www/UseData/sse/index.htm 
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units were covered, 93.4 percent of males, 95.3 percent of females, 95.6 percent of White Non-
Hispanic, and 89.6 percent of Black Non-Hispanic. 
  
Analytic Sample 
 For the pooled 2006 and 2007 ACS, I first create a rectangular long file by extracting various 
demographic, economic, geographic, income, and migration variables at the individual-level (see 
Table 3.1). I also extract four health variables of interest: work disability, mobility disability, personal 
care limitation, and physical difficulty, which are the primary explanatory or independent variables. 
Work disability means the respondent has a “health condition that had lasted for 6 or more months 
and which limited the kind or amount of work they could do at a job or business. A person was 
limited in the kind of work he or she could do if the person had a health condition which restricted his 
or her choice of jobs. A person was limited in the amount of work if he or she was not able to work 
full-time” (ACS codebook, see footnote 16). This disability excludes temporary health conditions, 
such as bone fractures. Mobility limitation means the respondent has a “physical, mental, or 
emotional condition lasting 6 months or more that made it difficult to go outside the home alone to 
shop or visit a doctor's office. The questionnaire item instructed the respondents to indicate whether 
or not they had this condition by marking ‘yes’ or ‘no’” (ACS codebook, see footnote 16). Personal 
care (or self-care) limitation means the respondent has a “physical, mental, or emotional condition 
lasting 6 months or more that made it difficult to ‘dress, bathe, or get around inside the home.’ The 
questionnaire items instructed the respondents to indicate whether or not they had this condition by 
marking ‘yes’ or ‘no’” (ACS codebook, see footnote 16). Physical difficulty means the respondent 
has a “long-lasting condition that substantially limits one or more basic physical activities, such as 
walking, climbing stairs, reaching, lifting, or carrying.” Other variables of interest include age, 
gender, race/ethnicity, education, income, and marital status. 
 I create a Migration variable from the previous year of residence question, which 
corresponds to item 14 parts a, b, and c (see Appendix 3I). If the current residence is the same as the 
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previous year, I denote this as the outcome category Non-mover and code the migration dummy 
variable equal to zero. If the current residence is different from the previous year, then I recode this as 
outcome category Mover and code the dummy variable equal to one. Since the age group of interest is 
60 or over and non-institutionalized, I drop observations that do not meet this requirement. However, 
based on Findley’s (1988) recommendation and the possibility of varying affects for different ages, I 
formulate the age variable into three splines: 60-69, 70-79, and 80-95. I also drop observations that 
have an international reference (Guam, Puerto Rico, other regions outside US). Since my main 
interest relates to explaining why Florida maintains relatively lower disability rates as compared to 
the nation, I only retain observations with either current state or last year’s state of residence as 
Florida. The final dataset contains 64,624 observations with the following key characteristics: the 
outcome Non-mover represents 94.44 percent and Mover equals 5.56 percent. As for the main 
independent variables, 18 percent have a work disability, nine percent report mobility disability, six 
percent list personal care disability, and 20 percent indicate physical difficulty (see Table 3.1). 
 As I discuss in the Methods section, I first examine migration by comparing “non-movers” 
with “movers.” Since the main research question addresses if seniors with functional limitations are 
more likely to undertake the second move, I further investigate the “movers” group. However, a 
change in residence does not provide information about distance. With this framework, the researcher 
can only determine whether a move occurred. To further understand and develop the second-move 
hypothesis, I continue with the dataset described above but recreate the Migration outcome. First, I 
determine the current state-of-residence and compare that with the pervious year. If there was no 
change in residence, I categorize the outcome as Stay. If there was a change in residence but within 
Florida, the outcome is now In-state. If the current state is different (i.e., not Florida), then the 
outcome is Other States. This dataset contains the same 64,624 observations with the following key 
characteristics: the outcome Stay represents 94.44 percent, In State represents 3.99 percent, and Other 
States equals 1.57 percent. The main independent variables, as before, correspond to 18 percent for a 
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work disability, nine percent report mobility disability, six percent list personal care disability, and 20 
percent indicate physical difficulty (see Table 3.2). 
 Since I extend my model to account for place of birth, I create a distinct dummy variable for 
New York, New Jersey, Michigan, Ohio, and Pennsylvania. I code the variable equal to one, 
correspondingly, if that state is listed as place of birth. Adding this variable is noteworthy given 
earlier literature suggesting elderly migrants “return” to their birthplace. Work by Serow (1978), 
Longino (1979), and Serow and Charity (1988) provides some support of elderly return migration not 
as amenity-seeking but assistance-seeking behavior—in other words, moving to be closer to family 
and friends. Recent work by Conway and Rork (2008) also shows individuals with a disability are 
more likely to return migrate. Although return migration may be a small percentage, adding it serves 
as an important control because it provides a better measure for the disability estimates. I use NY, NJ, 
MI, OH, and PA because Census estimates (2000), Litwak and Longino (1987), and Conway and 
Rork (2009) show these states represent the top origin states for retiree migration into Florida from 
1980-2000. Recent work by Sharma (2008, 2007) confirms these states using the 2005 ACS. 
 As I discuss in the Methods section, I isolate the “movers” category and then examine only 
“widows.” The second move hypothesis posits such an undertaking is compounded by widowhood. 
To examine this, I locate and retain widows. This sub-sample dataset contains 9,592 observations 
with the following key characteristics: outcome Stay represents 93.45 percent, In State equals 4.40 
percent, and Other States equals 2.15 percent. As for the main independent variables, 34 percent have 
a work disability, 20 percent report mobility disability, 11 percent list personal care disability, and 35 
percent indicate physical difficulty (see Tables 3.3 and 3.4). 
 
Methods 
 For the model comparing “non-movers” with “movers”, the Null Hypothesis is “disability is 
not associated with migration” while the Alternative Hypothesis is “disability is associated with 
migration.” If the Alternative holds, then the coefficients for the key variables of interest should not 
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equal zero—that is, individuals with disability are likely to migrate. To make the interpretation easier, 
I use Odds Ratios—in this instance, coefficients greater than one denote greater odds while less than 
one denote smaller odds. Empirical work suggests migration is primarily undertaken by those with 
less education and income (see Conway and Rork 2008). As such, all of these variables should be 
negative/less than one and significant. The formal logit model is as follows: 
 
M1=Non-mover  M = β + β1 (Work) + β2 (Mobility) + β3 (Personal Care) + β4 (Physical) 
M2=Mover        V (Pop.) + Z (Economic) + ε 
 
where V is a vector of population or demographic characteristics and Z is a vector or economic 
characteristics (see variables in Table 3.1). 
 Since the dataset contains individuals within households, I adjust for intra-correlation by 
clustering the standard errors using serial number, which uniquely identifies each household. Another 
consideration relates to multicollinearity of the four disability variables. I formally test for this and 
the Variance Inflation Factor or VIF is 1.77. I also test the significance of the four disability variables 
as a construct and reject the null hypothesis that all are equal to zero. The same applies to the place of 
birth indicators. 
 Since I test the second move hypothesis asserting migration of elderly with functional 
limitations, Multinomial Logit or MNL is a well-suited modeling approach to better understand the 
relation of distance. For one, this multi-outcome framework is realistic. Households/individuals make 
life decisions by comparing from a small group of five or six alternatives and then narrowing to three 
or four. For instance, many decisions follow a general pattern: 1) not do anything, 2) select option #1, 
and 3) have option #2 as a precaution. Given this decision scheme, constructing the outcome 
categories is straightforward. The household may choose to remain in-state; however, if the 
household decides to out-migrate, then the choice could be within the state (intra-state) or any of the 
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other 49 states (inter-state and domestic only). This would form the basis for the logit framework with 
the outcome choice of migrate equal to zero if non-mover and equal to one if mover. However, my 
interest also includes examining the type of move. In other words, is the move restricted to a short-
range. As for the MNL, the formal model is: 
M1=Stay    
M2=In-State        M = β  +  β1 (Work)  +  β2 (Mobility)  +  β3 (Personal Care)  +    
M3=Other State    β4 (Physical)  +  V (Pop.)  +  Z (Economic)  +  ε 
 
where M is the decision to migrate to any of the three outcome categories with work, mobility, 
personal care, and physical limitation the primary independent variables and V denoting a vector of 
population characteristics and Z denoting a vector of economic characteristics.  
 One of the most important statistical/methodological factors to consider when using MNL 
relates to the Independence of Irrelevant Alternatives or IIA. The MNL model assumes the ratio of 
two probabilities to be unaffected whether categories are added or removed. In other words, the ratio 
of any two probabilities is independent of the other choices. IIA is critical because it assumes errors 
in the choice model, in this case the decision to migrate to any of the three categories described 
earlier, are independent. If IIA is violated, then the model is misspecified and the estimates will be 
biased and inconsistent. I conduct both the Hausman and Small-Hsiao tests. Hausman supports IIA 
for Other States but fails to provide results for the remaining two due to a negative chi-squared. The 
Small-Hsiao confirms IIA for all three alternatives. 
 This dataset, as with the previous one, contains both households and individuals. I adjust for 
intra-correlation by clustering the standard errors using serial number. Again, I formally test for 
multicollinearity between the four disability variables and the VIF is 1.77. I also test the significance 
of the four disability variables as a construct and reject the null hypothesis that all are equal to zero. 
The place of birth indicators are also significant. 
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 The last methodological issue relates to creating a subset data of “widows.” Since I begin 
with a large dataset, I identify observations with widowed as the marital status and remove all other 
marital states. Now, the Null Hypothesis is “disability is not associated with migration for widows” 
while the Alternative Hypothesis is “disability is positively associated with migration for widows.” 
The formal model is the MNL presented above but excludes single, separated, married, and divorced 
marital status. 
 I conduct the Hausman test, which supports IIA for Other States but fails to provide results 
for In-State due to a -0.509 chi-squared. The Small-Hsia test supports IIA for all three outcomes. 
Again, I formally test for multicollinearity between all disability variables and the VIF is under 1.75. I 
also test the significance of the disability variables and place of birth variables as a construct and 
reject the null hypothesis that all are equal to zero. 
    
Results 
 For the base model comparing non-movers with movers, several variables are strikingly 
different (see Table 3.1). While 65 percent are married in the non-movers sample, only 53 percent are 
in the movers’ sample. The non-movers sample is also more educated, 28 percent versus 25 percent, 
and with greater income. However, the movers are more likely be disabled on all four measures—
three percent greater for work, two percent for mobility, over two percent for personal care, and three 
percent for physical. As for the logit estimates, those with a mobility disability show nearly 15 
percent greater odds of migrating, all else equal (see Table 3.5). Work and Personal Care are also 
greater than one but insignificant. As expected, single, divorced, widowed, and separated exhibit 
significantly higher odds ratios compared to the married reference group. Consistent with previous 
findings, those with less education also have higher odds of migrating, all else equal. For the place of 
birth variables, individuals listing NY and MI exhibit greater odds to return while those in PA 
maintain lower odds, all else equal. 
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 For the MNL model comparing three outcomes, 16 percent of the sample is widowed for the 
In-State group while 20 percent for Other States and 47 percent participated in the labor force for In-
State and only 29 percent for Other States, (see Table 3.6). Another notable characteristic is 
married—66 percent for Stay, 50 percent for In-State, and 58 percent for Other States. As for the 
MNL estimates, those with a personal care limitation exhibit significantly higher relative risk of 
migrating In-State (or within Florida) as compared to the Stay reference group (see Table 3.6). 
Specifically, individuals with this limitation have a likelihood that is 24 percent greater, all else equal. 
Consistent with the second-move hypothesis, the 70-79 age group has a slightly higher likelihood 
than the 80+ age group when comparing In-State with Stay, all else equal. A significantly higher ratio 
is estimated for single, divorced, widowed, and separated as compared to the married reference group. 
Again, consistent with previous research, those with more income and more education have lower 
relative risk ratios for migration. The place of birth variables are insignificant for the In-State 
outcome, except for PA—consistent with the logit estimate, these individuals are 60 percent less 
likely to return. 
 As for the Other States outcome, individuals with a mobility disability exhibit a greater 
relative risk ratio as compared to the Stay reference group, all else equal. Specifically, these 
individuals have over a 28 percent greater likelihood of leaving Florida. Compared to the married 
reference group, all other marital states show significantly higher ratios. Place of birth variables have 
large ratios and are highly significant. For example, individuals listing NY are 70 percent more likely 
to migrate, more than twice as likely for MI, 47 percent for OH, and 41 percent less for PA as 
compared to the Stay reference group, all else equal. 
 Although the above estimates are useful, examining the probability of migration given certain 
characteristics provides detailed insight. For instance, let’s examine the three outcomes for a 70 year 
old white male, with a high school education, per capital income nearly $22,000, and the varying 
characteristics: 
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Variable  Stay In-State Other States 
No disability and married  95% 4% 1% 
Mobility disability and married  94% 4% 2% 
Mobility disability and widowed  91% 5% 3% 
Mobility disability, widowed, NY birth  90% 5% 5% 
 
I conducted numerous variable changes and all outcomes show greater likelihood for Stay if no 
mobility disability. Consistent with the second-move hypothesis, Other States move is much more 
likely with mobility disability and when widowed, less education, and lower income. 
 As for personal care limitation (the other significant disability variable), let’s examine the 
three outcomes for a 70 year old white male, with a high school education, per capital income nearly 
$22,000, and the varying characteristics: 
 
Variable  Stay In-State Other States 
No limitation and married  95% 4% 1% 
Personal care limitation and married  93% 5% 2% 
Personal care limitation and widowed  91% 7% 2% 
Personal care limitation, widowed, NY 
birth 
 90% 6% 4% 
 
I conducted numerous variable changes and all outcomes show greater likelihood for Stay if no 
personal care limitation. Consistent with the second-move hypothesis, In-State move is much more 
likely with personal care limitation and when widowed, less education, and lower income. 
 With the “widows” subset, I follow the same framework by first constructing a logit model 
comparing “non-movers” with “movers” and then extending this to the MNL comparing three 
outcomes of Stay, In-State, and Other States. Consistent with the previous descriptive statistics, the 
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non-mover widows are more educated with slightly greater income (see Table 3.3). However, the 
mover widows have greater disability rates on all four measures—five percent greater for work, over 
seven percent for mobility, nearly five percent for personal care, and over six percent for physical 
limitation. As for the logit estimates, widows with a mobility disability have .34 higher odds to move 
and personal care limitation also have .34 greater odds, all else equal. The education variables, 
although consistent with previous research and the earlier models, are all insignificant. For the place 
of birth variables, widows from NY or MI are much more likely to move while OH and PA are much 
more likely to stay (see Table 3.7). 
 For the MNL model, 16 percent participated in the labor force for Stay, 20 percent for In-
State, and only six percent for Other States (see Table 3.4). Compared to Stay reference group, Other 
States widows are more likely to be White, Female, and with greater income. As for the MNL 
estimates, the important coefficients are now larger and more significant as contrasted with the logit 
estimates. Widows with a personal care limitation exhibit a significantly higher relative risk of 
migrating In-State (or within Florida) as compared to the Stay reference group (see Table 3.8). 
Specifically, individuals with this limitation have a likelihood that is 52 percent greater, all else equal. 
Again, consistent with previous research, those with more income and more education have lower 
relative risk ratios for migration but none are significant. MI and OH place of birth are significant and 
consistent with the logit estimate, suggesting these widows are more likely to Stay than migrate In-
State. 
 The results for Other States are more notable. For one, widows with a mobility disability 
exhibit a greater relative risk ratio as compared to the Stay reference group, all else equal. 
Specifically, these individuals have over a 78 percent greater likelihood of leaving Florida. For this 
outcome, only MI place of birth is significant and consistent with the logit estimate, suggesting these 
widows are more likely to migrate to Other States as compared to the Stay reference group, ceteris 
paribus. 
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Discussion 
 Understanding geographic mobility of the elderly is interesting from a behavioral perspective 
and as a policy measure. As this paper shows, migration is more likely for elderly with functional 
limitations. Equally important, such an undertaking occurs more often for widows. This finding 
supports the Litwak-Longino hypothesis of the second-move. However, examining change in 
residence more closely reveals varied patterns for different disabilities. Individuals with personal care 
limitation exhibit a greater likelihood for in-state migration (within FL) while those with mobility 
disability exhibit a greater likelihood for other states (outside FL). 
 How can this unique pattern be explained? To begin, one must recall what these functional 
limitations actually measure—mobility refers to difficulty going outside the home alone to shop or 
visit doctor while personal care refers to  difficulty dressing, bathing, or getting around inside the 
home. In the case of personal limitation, installing shower-handles, sturdy staircase railings, and 
various electronic devices may be sufficient. If the limitation is mild, then a reasonable and practical 
solution may be to hire a part-time home healthcare assistant. If a move is necessary, then a housing 
downgrade from a two-story to a ranch or relocation to a retirement community may be more 
practical. In addition to economic considerations, individuals with personal care limitations can still 
enjoy the climate and the lifestyle it offers. Since Florida has abundant sunshine with warm winters, 
enjoying simple outdoor activities is possible year-long. In contrast, a mobility disability greatly 
limits independence—this functional limitation cannot be overcome with assistive technology (i.e., 
larger keys for telephones, wheelchairs, hearing implants, etc.).  In some cases, a mobility disability 
may also refer to impaired fine motor skills, thereby limiting hand movement. If widowed, this 
disability can prompt the second move to family and friends. Certainly, one should recall the 
distinction between the second and third move—the third move is motivated by greater functional 
impairment and lack of family resources. In other words, mobility disability can be managed by 
family and friends and does not necessarily require specialized care or constant monitoring. 
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Limitations 
 The greatest limitations in this research are not being able to discern the onset of disability 
and if widowhood occurred prior to migration. If the Census questionnaire asked respondents when 
there was a drastic change in health or what factors prompted migration, then researchers could better 
understand some of the causal mechanisms. Another limitation relates to not being able to use the 
duration at residence variable due to over 30 percent of the responses being N/A. Responses were 
coded in this manner if the respondent was not the head of household. This variable, along with home 
ownership, establishes ties to a place and functions as an important control. Certainly, one could 
impute the N/A responses; however, imputation itself can be difficult and may not be practical given 
such a large fraction of the data. 
 
Conclusion 
 This research supports the Litwak-Longino second move hypothesis and, in addition, 
provides insight into varying patterns of migration for different types of disabilities for Florida. The 
results also confirm and complement the spatial distribution of disability for the nation. More 
specifically, out-migration of those with mobility disability accounts for why Florida maintains a 
distribution that is nearly one standard deviation less than most of the nation and why various parts of 
the Northeast exhibit a pattern nearly two standard deviations above zero. Interestingly, those with a 
personal care limitation are more likely to migrate within Florida. Although subtle since this group is 
a smaller percentage than mobility disability, one can discern a pattern in the maps. This research 
compels further work into what additional characteristics impact the second move and the role of state 
policy. 
  
65  
 
 
 
References  
Chernew, ME, Goldman DP, Pan F, & Shang B. (2005). Disability and health care spending among 
Medicare beneficiaries. Health Affairs (Project Hope). 24, 42-52. 
Conway, Karen Smith and Jonathan C. Rork (forthcoming, 2008). Elderly and Non-elderly Interstate 
Migrants—The Changing Roles of Socioeconomic, Disability and Veteran Status. 
Conway, Karen Smith and Jonathan C. Rork (2006). State ‘Death’ Taxes and Elderly Migration — 
The Chicken or the Egg? National Tax Journal.Volume LIX, No. 1. 
Findley SE. (1988). The directionality and age selectivity of the health-migration relation: evidence 
from sequences of disability and mobility in the United States. The International Migration Review. 
22 (3), 4-29.  
 
Fried, T. R., Bradley, E. H., Williams, C. S., & Tinetti, M. E. (2001). Functional Disability and 
Health Care Expenditures for Older Persons. ARCHIVES OF INTERNAL MEDICINE. 161, 2602-
2608. 
 
He, Wan and Jason P. Schachter. (August 2003). Internal Migration of the Older Population. Census 
2000 Special Reports. 
 
Litwak, Eugene and Charles Longino, Jr. (1987). Migration Patterns Among the Elderly: A 
Developmental Perspective. Gerontologist 27(3): 266-272. 
 
Liu, K., Wall, S., & Wissoker, D. (1997). Disability and Medicare Costs of Elderly Persons. 
MILBANK QUARTERLY. 75 (4), 461-494. 
 
Longino, Jr. Charles, Jackson DJ, Zimmerman RS, & Bradsher JE. (1991). The second move: health 
and geographic mobility. Journal of Gerontology. 46 (4), 218-24. 
 
Longino, Jr., Charles. (1981). “Retirement Communities,” Dynamics of Aging. Edited by F.J. 
Berghorn and D. Schafer. Boulder, CO: Westview Press. 
 
Longino CF Jr. (1979). Going home: aged return migration in the United States 1965-1970. Journal 
of Gerontology. 34 (5), 736-45. 
 
Norton, Edward and Sally Stearns. (2008). “Health Care Expenditures.” International Handbook of 
the Demography of Aging. 
 
Ruggles, Steven, Matthew Sobek, Trent Alexander, Catherine A. Fitch, Ronald Goeken, Patricia 
Kelly Hall, Miriam King, and Chad Ronnander.  Integrated Public Use Microdata Series: Version 4.0 
[Machine-readable database]. Minneapolis, MN: Minnesota Population Center [producer and 
distributor], 2008. 
 
Serow WJ, & Charity DA. (1988). Return migration of the elderly in the United States. Recent trends. 
Research on Aging. 10 (2), 155-68. 
 
Serow WJ. (1978). Return migration of the elderly in the USA: 1955-1960 and 1965-1970. Journal of 
Gerontology. 33 (2), 288-95. 
  
66  
 
 
 
 
Sharma, Andy. 2008. “Spatial and Multinomial Analysis of Later-life Migration into Florida.” Paper 
presented at the 73rd Annual Meeting of The Population Association of America, New Orleans, LA. 
 
Sharma, Andy. 2007. “Retiree In-Migration Patterns for Florida 1980-2005.” Paper presented at the 
38th Annual Meeting of The Southern Demographic Association, Birmingham, AL. 
 
Speare, A. Jr, Avery R, & Lawton L. (1991). Disability, residential mobility, and changes in living 
arrangements. Journal of Gerontology. 46 (3), 133-42. 
 
Speare, A. Jr, & Meyer JW. (1988). Types of elderly residential mobility and their determinants. 
Journal of Gerontology. 43 (3), 74-81. 
 
Parker MG, & Thorslund M. (2007). Health trends in the elderly population: getting better and getting 
worse. The Gerontologist. 47 (2), 150-8. 
 
U.S. Census, (2006). Design and Methodology: American Community Survey. Technical Paper No. 
67. U.S. Government Printing Office. Washington, D.C. 
 
U.S. Census, (2000). Census 2000 Selected Economic Characteristics: 2000. U.S. Census Bureau 
[WWW document.] URL: http://www.census.gov 
 
 
  
67  
 
 
 
Table 3.1: Descriptive statistics for “Non-movers” and “Movers” 
                     Non-mover    Mover            Total 
                            Mean         Mean        Mean 
Disability    
Work 0.18 0.21 0.18 
Mobility 0.09 0.11 0.09 
Personal care 0.06 0.08 0.06 
Physical 0.20 0.23 0.20 
 
Age/Gender/Race    
Age1 (60-69) 66.70 66.70 66.70 
Age2 (70-79) 3.75 3.84 3.75 
Age3 (80+) 1.25 1.25 1.25 
Male 0.46 0.46 0.46 
Female 0.54 0.54 0.54 
White 0.92 0.90 0.92 
Black 0.08 0.10 0.08 
 
Marital Status    
Single 0.05 0.05 0.05 
Divorce 0.14 0.22 0.14 
Widow 0.15 0.17 0.15 
Separated 0.01 0.03 0.01 
Married 0.65 0.53 0.65 
 
Economics/Education    
Labor participation 0.41 0.42 0.41 
Ln per cap 10.10 9.99 10.10 
Less HS 0.10 0.11 0.10 
HS 0.32 0.35 0.33 
Some college 0.30 0.29 0.29 
College 0.28 0.25 0.28 
 
Place of Birth    
NY birth 0.06 0.08 0.06 
NJ birth 0.02 0.02 0.02 
MI birth 0.02 0.02 0.02 
OH birth 0.02 0.02 0.02 
PA birth 0.10 0.05 0.10 
    
N               61,029        3,595             64,624                          
 
Age splines where Age1: 60-69, Age2: 70-79, Age3: 80+ 
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Table 3.2: Descriptive statistics for MNL estimate 
 
                  Stay      In state    Other states   Total 
                       Mean         Mean       Mean         Mean 
Disability     
Work 0.18 0.20 0.25 0.18 
Mobility 0.09 0.10 0.14 0.09 
Personal care 0.06 0.07 0.08 0.06 
Physical 0.20 0.22 0.26 0.20 
 
Age/Gender/Race     
Age1 (60-69) 66.70 66.70 66.70 66.70 
Age2 (70-79) 3.75 3.84 3.84 3.75 
Age3 (80+) 1.25 1.21 1.35 1.25 
Male 0.46 0.47 0.43 0.46 
Female 0.54 0.53 0.57 0.54 
White 0.92 0.88 0.95 0.92 
Black 0.08 0.12 0.05 0.08 
 
Marital Status     
Single 0.05 0.06 0.05 0.05 
Divorce 0.14 0.24 0.16 0.14 
Widow 0.15 0.16 0.20 0.15 
Separated 0.01 0.03 0.02 0.01 
Married 0.66 0.50 0.58 0.65 
 
Economics/Education    
Labor 
participation 0.41 0.47 0.29 0.41 
Ln per cap 10.10 9.99 10.00 10.10 
Less HS 0.10 0.12 0.11 0.10 
HS 0.33 0.35 0.34 0.33 
Some college 0.30 0.29 0.29 0.29 
College 0.28 0.25 0.26 0.28 
 
Place of Birth     
NY birth 0.06 0.07 0.10 0.06 
NJ birth 0.02 0.02 0.02 0.02 
MI birth 0.02 0.02 0.04 0.02 
OH birth 0.02 0.02 0.03 0.02 
PA birth 0.10 0.04 0.06 0.10 
 
 
N             61,029  2,580      3,0686           64,624                                      
Age splines where Age1: 60-69, Age2: 70-79, Age3: 80+ 
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Table 3.3: Descriptive statistics for Widows logit estimate 
 
                      Non-mover      Mover        Total 
                            Mean         Mean         Mean 
Disability    
Work 0.34 0.39 0.34 
Mobility 0.20 0.27 0.20 
Personal care 0.11 0.16 0.11 
Physical 0.35 0.41 0.35 
 
Age/Gender/Race    
Age1 (60-69) 66.70 66.70 66.70 
Age2 (70-79) 3.75 3.84 3.75 
Age3 (80+) 1.35 1.56 1.35 
Male 0.20 0.21 0.20 
Female 0.80 0.79 0.80 
White 0.91 0.90 0.91 
Black 0.09 0.10 0.09 
 
Economics/Education   
Labor participation 0.16 0.15 0.16 
Ln per cap 9.84 9.82 9.84 
Less HS 0.17 0.18 0.18 
HS 0.25 0.24 0.25 
Some college 0.41 0.44 0.41 
College 0.16 0.14 0.16 
 
Place of Birth    
NY birth 0.06 0.08 0.06 
NJ birth 0.02 0.02 0.02 
MI birth 0.02 0.04 0.02 
OH birth 0.03 0.01 0.03 
PA birth 0.10 0.06 0.10 
    
N              8,964            628    9,592                          
 
Age splines where Age1: 60-69, Age2: 70-79, Age3: 80+ 
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Table 3.4: Descriptive statistics for Widows MNL estimate 
 
                   Stay     In state   Other states        Total 
                             Mean       Mean        Mean             Mean 
Disability     
Work 0.34 0.37 0.43 0.34 
Mobility 0.20 0.25 0.33 0.20 
Personal care 0.11 0.16 0.17 0.11 
Physical 0.35 0.38 0.45 0.35 
 
Age/Gender/Race     
Age1 (60-69) 66.70 66.70 66.70 66.70 
Age2 (70-79) 3.75 3.84 3.75 3.75 
Age3 (80+) 1.35 1.56 1.75 1.35 
Male 0.20 0.23 0.16 0.20 
Female 0.80 0.77 0.84 0.80 
White 0.91 0.88 0.94 0.91 
Black 0.09 0.12 0.06 0.09 
 
Economics/Education     
Labor participation 0.16 0.20 0.06 0.16 
Ln per cap 9.84 9.76 9.93 9.84 
Less HS 0.17 0.19 0.15 0.18 
HS 0.41 0.44 0.44 0.41 
Some college 0.25 0.23 0.27 0.25 
College 0.16 0.14 0.15 0.16 
 
Place of Birth     
NY birth 0.06 0.08 0.09 0.06 
NJ birth 0.02 0.02 0.02 0.02 
MI birth 0.02 0.02 0.09 0.02 
OH birth 0.03 0.01 0.02 0.03 
PA birth 0.10 0.07 0.06 0.10 
 
 N               8,964       422       206      9,592                                       
 
Age splines where Age1: 60-69, Age2: 70-79, Age3: 80+ 
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Table 3.5: Logit estimates for “Non-movers” and “Movers” 
 (1) (2) (3) (4) (5) 
 Migrate Migrate Migrate Migrate Migrate 
 b/se b/se b/se b/se b/se 
DISABILITY 
Work  
 
1.09 
 
1.08 
 
1.03 
 
1.03 
 
1.03 
 (0.07) (0.06) (0.06) (0.06) (0.06) 
Mobility  1.13 1.13 1.15+ 1.14+ 1.15+ 
 (0.09) (0.09) (0.09) (0.09) (0.09) 
Personal care 1.16+ 1.16+ 1.15+ 1.16+ 1.15 
 (0.10) (0.10) (0.10) (0.10) (0.10) 
Physical  1.05 1.05 1.01 1.00 1.00 
 (0.06) (0.06) (0.06) (0.06) (0.06) 
AGE/GENDER/RACE 
Age1: (60-69) 
  
1.00 
 
1.00 
 
1.00 
 
1.00 
  (0.01) (0.01) (0.01) (0.01) 
Age2: (70-79)  1.01 1.01 1.01 1.01 
  (0.01) (0.01) (0.01) (0.01) 
Age3: (80+)  0.99 0.99 0.99 0.99 
  (0.01) (0.01) (0.01) (0.01) 
Male  1.00 1.08* 1.08* 1.08* 
  (0.03) (0.04) (0.04) (0.04) 
Black  1.26*** 1.13+ 1.08 1.06 
  (0.08) (0.07) (0.07) (0.07) 
MARITAL STATUS 
Single 
   
1.44*** 
 
1.42*** 
 
1.42*** 
   (0.11) (0.11) (0.11) 
Divorce   2.03*** 2.00*** 2.00*** 
   (0.09) (0.09) (0.09) 
Widow   1.47*** 1.46*** 1.46*** 
   (0.07) (0.08) (0.08) 
Separated   3.00*** 2.90*** 2.86*** 
   (0.34) (0.33) (0.33) 
ECONOMIC/EDUCATION 
Labor participation 
   1.09* 1.09* 
    (0.04) (0.04) 
Ln per capita    0.97* 0.98+ 
    (0.01) (0.01) 
Less HS    1.05 1.04 
    (0.06) (0.06) 
Some college    0.93 0.94 
    (0.04) (0.04) 
College    0.90* 0.91* 
    (0.04) (0.04) 
PLACE OF BIRTH 
NY birth 
     
1.18* 
     (0.08) 
NJ birth     0.81 
     (0.12) 
MI birth     1.32* 
     (0.15) 
OH birth     1.03 
     (0.12) 
PA birth     0.45*** 
     (0.04) 
Observations 64624 64624 64624 64624 64624 
      
 
Exponentiated coefficients 
Reference Categories: Female, White, Married, HS 
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
Logit showing odds ratios with dependent variable Migrate and main 
independent variables corresponding to disability: work, mobility, personal 
care, and physical. 
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   Table 3.6: MNL estimates for “Movers” 
 
 (1)  (2)  (3)  (4)  
 In  
state 
Other  
states 
In  
state 
Other  
states 
In  
state 
Other  
states 
In  
state 
Other  
states 
 b/se b/se b/se b/se b/se b/se b/se b/se 
DISABILITY 
Work 
 
1.03 
 
1.23+ 
 
0.97 
 
1.19 
 
1.03 
 
1.05 
 
1.03 
 
1.05 
 (0.07) (0.13) (0.07) (0.12) (0.08) (0.11) (0.08) (0.11) 
Mobility 1.04 1.34* 1.07 1.30* 1.08 1.27+ 1.09 1.28+ 
 (0.10) (0.17) (0.10) (0.17) (0.10) (0.16) (0.10) (0.16) 
Personal care 1.28* 0.95 1.25* 0.97 1.25* 0.98 1.24* 0.97 
 (0.13) (0.14) (0.13) (0.14) (0.13) (0.14) (0.13) (0.14) 
Physical 1.02 1.13 0.97 1.10 0.98 1.05 0.98 1.05 
 (0.07) (0.12) (0.06) (0.11) (0.06) (0.11) (0.06) (0.11) 
AGE/GENDER/RACE 
Age1: (60-69) 
   
1.00 
 
1.00 
 
1.00 
 
1.00 
 
1.00 
 
1.00 
   (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Age2: (70-79)   1.01+ 1.00 1.01+ 1.00 1.01+ 1.00 
   (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Age3: (80+)   0.98+ 1.01 0.98+ 1.01 0.99+ 1.01 
   (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Male   1.13** 0.96 1.12** 0.99 1.12** 0.98 
   (0.04) (0.06) (0.04) (0.06) (0.04) (0.06) 
Black   1.37*** 0.54*** 1.28*** 0.55*** 1.24** 0.55*** 
   (0.09) (0.08) (0.09) (0.09) (0.09) (0.09) 
MARITAL STATUS 
Single 
   
1.54*** 
 
1.21 
 
1.48*** 
 
1.28 
 
1.49*** 
 
1.28 
   (0.14) (0.18) (0.13) (0.20) (0.14) (0.20) 
Divorce   2.36*** 1.31** 2.25*** 1.39*** 2.25*** 1.40*** 
   (0.12) (0.12) (0.12) (0.13) (0.12) (0.13) 
Widow   1.48*** 1.44*** 1.51*** 1.35*** 1.51*** 1.34*** 
   (0.09) (0.13) (0.09) (0.12) (0.09) (0.12) 
Separated   3.50*** 1.79* 3.28*** 1.87* 3.24*** 1.83* 
   (0.44) (0.46) (0.41) (0.48) (0.41) (0.47) 
ECONOMIC/EDUCATION 
Labor participation 
     
1.33*** 
 
0.64*** 
 
1.33*** 
 
0.64*** 
     (0.06) (0.05) (0.06) (0.05) 
Ln per capita     0.97* 0.99 0.97* 0.99 
     (0.02) (0.02) (0.02) (0.02) 
Less HS     1.05 1.07 1.04 1.06 
     (0.08) (0.12) (0.07) (0.12) 
Some college     0.90* 1.04 0.91+ 1.04 
     (0.05) (0.09) (0.05) (0.09) 
College     0.86** 1.03 0.86** 1.03 
     (0.05) (0.09) (0.05) (0.09) 
PLACE OF BIRTH 
NY birth 
       
0.99 
 
1.70*** 
       (0.08) (0.19) 
NJ birth       0.80 0.84 
       (0.14) (0.23) 
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MI birth       0.96 2.32*** 
       (0.15) (0.40) 
OH birth       0.87 1.47* 
       (0.13) (0.27) 
PA birth       0.40*** 0.59*** 
       (0.04) (0.08) 
Observations 64624  64624  64624  64624  
         
Exponentiated coefficients 
Reference Categories: Female, White, Married, HS 
Reference outcome/category: Stay 
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
 
Multinomial logit showing relative risk ratios with dependent variable Migrate (stay as reference 
category) and main independent variables  corresponding to disability: work, mobility, personal care, and 
physical. 
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Table 3.7: Logit estimates for Widows “Non-movers” and “Movers” 
 (1) (2) (3) (4) 
 Migrate Migrate Migrate Migrate 
 b/se b/se b/se b/se 
DISABILITY 
Work 
 
0.94 
 
0.94 
 
0.94 
 
0.94 
 (0.11) (0.11) (0.11) (0.11) 
Mobility 1.33* 1.34* 1.34* 1.34* 
 (0.18) (0.18) (0.18) (0.18) 
Personal care 1.34* 1.33+ 1.34* 1.34* 
 (0.19) (0.19) (0.19) (0.20) 
Physical 1.06 1.05 1.06 1.06 
 (0.12) (0.12) (0.12) (0.12) 
AGE/GENDER/RACE 
Age1: (60-69) 
  
1.01 
 
1.01 
 
1.02 
  (0.02) (0.02) (0.02) 
Age2: (70-79)  0.99 0.99 0.99 
  (0.02) (0.02) (0.02) 
Age3: (80+)  1.02 1.02 1.02 
  (0.02) (0.02) (0.02) 
Male  1.09 1.11 1.09 
  (0.11) (0.11) (0.11) 
Black  1.06 1.06 1.08 
  (0.15) (0.15) (0.15) 
ECONOMIC/EDUCATION 
Labor participation 
   
1.06 
 
1.05 
   (0.13) (0.13) 
Ln per capita   0.99 1.00 
   (0.03) (0.03) 
Less HS   0.89 0.88 
   (0.11) (0.11) 
Some college   0.90 0.91 
   (0.10) (0.10) 
College    0.85 0.85 
   (0.11) (0.11) 
PLACE OF BIRTH 
NY birth 
    
1.34+ 
    (0.20) 
NJ birth    0.99 
    (0.29) 
MI birth    2.59*** 
    (0.56) 
OH birth    0.36* 
    (0.15) 
PA birth    0.66* 
    (0.11) 
Observations 9592 9592 9592 9592 
     
Exponentiated coefficients 
Reference Categories: Female, White, HS 
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
This regression is for Widows data only. 
Logit showing odds ratios with dependent variable Migrate and main independent 
variables corresponding to disability: work, mobility, personal
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  Table 3.8: MNL estimates for Widows 
 (1)  (2)  (3)  (4)  
 In  
state 
Other  
states 
In  
state 
Other  
states 
In  
state 
Other  
states 
In  
state 
Other  
states 
 b/se b/se b/se b/se b/se b/se b/se b/se 
DISABILITY 
Work 
 
0.94 
 
0.93 
 
0.94 
 
0.94 
 
0.97 
 
0.88 
 
0.98 
 
0.88 
 (0.13) (0.19) (0.13) (0.19) (0.14) (0.18) (0.14) (0.17) 
Mobility 1.12 1.80** 1.14 1.77** 1.15 1.74** 1.14 1.78** 
 (0.19) (0.37) (0.19) (0.37) (0.19) (0.36) (0.19) (0.37) 
Personal care 1.55* 1.04 1.52* 1.05 1.52* 1.07 1.52* 1.09 
 (0.28) (0.24) (0.27) (0.25) (0.27) (0.25) (0.27) (0.25) 
Physical 0.99 1.19 0.98 1.20 1.00 1.17 1.00 1.16 
 (0.13) (0.25) (0.13) (0.25) (0.14) (0.24) (0.14) (0.23) 
AGE/GENDER/RACE 
Age1: (60-69) 
   
1.00 
 
1.03 
 
1.00 
 
1.03 
 
1.01 
 
1.04 
   (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) 
Age2: (70-79)   0.99 0.99 0.99 0.99 0.99 0.99 
   (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) 
Age3: (80+)   1.03 1.01 1.03 1.01 1.03 1.01 
   (0.02) (0.03) (0.02) (0.03) (0.02) (0.03) 
Male   1.25+ 0.80 1.28* 0.79 1.27* 0.77 
   (0.15) (0.15) (0.15) (0.16) (0.15) (0.15) 
Black   1.32+ 0.58+ 1.22 0.69 1.22 0.73 
   (0.21) (0.18) (0.19) (0.21) (0.19) (0.23) 
ECONOMIC/EDUCATION 
Labor participation 
     
1.47** 
 
0.36*** 
 
1.46** 
 
0.36*** 
     (0.20) (0.11) (0.20) (0.11) 
Ln per capita     0.96 1.09 0.97 1.09 
     (0.03) (0.08) (0.03) (0.08) 
Less HS     0.95 0.76 0.95 0.75 
     (0.14) (0.17) (0.14) (0.17) 
Some college     0.82 1.08 0.83 1.10 
     (0.11) (0.19) (0.11) (0.20) 
College      0.80 0.94 0.80 0.95 
     (0.12) (0.21) (0.12) (0.21) 
PLACE OF BIRTH 
NY birth 
       
1.28 
 
1.51 
       (0.23) (0.38) 
NJ birth       1.09 0.79 
       (0.36) (0.46) 
MI birth       1.22 5.77*** 
       (0.43) (1.53) 
OH birth       0.26* 0.61 
       (0.15) (0.36) 
PA birth       0.68+ 0.61 
       (0.14) (0.18) 
Observations 9592  9592  9592  9592  
Adjusted R2         
Exponentiated coefficients 
Reference Categories: Female, White, HS 
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Reference outcome/category: Stay 
+
 p < 0.10, ** p < 0.05, *** p < 0.01 
This regression is for Widows data only. 
Multinomial logit showing relative risk ratios with dependent variable Migrate (stay as reference 
category) and main independent variables  corresponding to disability: work, mobility, personal care, and 
physical.
CHAPTER IV: ELDERLY HEALTH DISPARITIES BY RACE AND UTILIZATION 
 
 
Introduction 
 This paper examines health disparities between elderly Blacks/Whites by recognizing the 
importance of health service utilization and modeling its simultaneous relation with health. With the 
baby-boom cohort approaching retirement, this area of research is timely. This work is also practical 
because Wolinsky et al. (1986) suggest “elderly are disproportionately heavy users of health services” 
and account for nearly 31 percent of total health care expenditures (pg. 106). In addition, the 
Department of Health and Human Services has launched various projects examining health care 
issues for Americans. One major project, Healthy People 2010, provides a “framework for prevention 
for the Nation. It is a statement of national health objectives designed to identify the most significant 
preventable threats to health and to establish national goals to reduce these threats” 
(http://www.healthypeople.gov/About/). Of the 28 areas, this chapter complements objectives relating 
to 1) Disability and Secondary Conditions and 2) Access to Quality Health Services. 
 
Conceptual Framework 
 My approach builds on the work by Wolinsky, Mosely, and Coe (1986), which examines 
elderly health utilization from a behavioral model. Mathematically, this can be depicted as:  
U = f(P,E,N). 
Wolinsky, Mosely, and Coe (1986) assert utilization is a function of Predisposing factors, Enabling 
factors, and Need characteristics. Predisposing factors refer to sex, martial status, race, education, 
and labor-force participation; Enabling refers to income, type of residence, Census region; Need 
refers to perceived health status and limited activity. My analysis closely resembles this with the key 
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difference being I model both health and utilization simultaneously (see Figure 4.1).  
 Although researchers have examined health disparities by race for many years, a clear 
consensus as to what factors play a critical role remains unresolved. Mutchler and Burr (1991) 
address health disparities between Blacks/Whites by examining socioeconomic status. More 
specifically, they claim SES “conditions many factors that relate to health, ranging from knowledge 
of health care practices and nutrition to ability to purchase medical care” (pg. 342). Using the Survey 
of Income and Program Participation or SIPP from 1984, they use logit and Tobit regressions to show 
elderly Blacks are in worse health due to being “less advantaged in terms of income, wealth, access to 
health care, and the like” and “even after controlling for many of these differences, race retains a 
significant effect” (pg. 350). A recent article by Warner and Hayward (2006) reiterates some of these 
key points. Using the National Survey of Older Men (1966-1990), these researchers employ nested 
discrete-time hazard models to show early life conditions relating to SES have health/mortality 
consequences in later-life. More specifically, their work suggests not only adult socioeconomic 
factors but also childhood conditions relating to family structure and parental occupation account for 
the race gap in men’s health and mortality.  
 In contrast to the above findings, consider the work by Ferraro, a leading scholar in later-life 
health. Using the Survey of Low-Income Aged and Disabled or SLIAD, Ferraro found elderly Blacks 
to be in poorer health than elderly Whites. However, the groups did not “differ substantially in the 
number of reported chronic conditions” or “the likelihood of having a serious illness, but the illnesses 
are more functionally debilitating to elderly Blacks” (pg. 532). Ferraro and Farmer (1996) re-
examined health disparities using the National Health and Nutrition Examination Survey I: 
Epidemiological Follow-up Survey or NHEFS. Using longitudinal regressions on this 15-year panel 
dataset, Ferraro and Farmer contend being Black and old does not account for higher morbidity and 
mortality rates. Nevertheless, these authors state “there is overwhelming evidence to show that the 
health of Black Americans of all ages declines at a faster rate” and “Black adults are more likely to 
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develop serious illness” (pg. 27). However, their work does not offer concrete explanations as to what 
accounts for this.  
 Kawachi, Daniels, and Robinson (2005) provide a good framework for causal interpretations 
examining health disparities by race and class. They suggest race and class need to be considered 
separately when examining health disparities and biological differences should be evaluated with 
skepticism. For instance, they make an interesting point by arguing that hypertension and diabetes are 
two to three times higher among Blacks than Whites in the US; however, when “representative 
surveys of populations in West Africa and African-origin populations in the Caribbean have revealed 
prevalence rates of hypertension and diabetes that are two to five times lower than those of Black 
Americans or Black Britons” (pg. 344). Finally, Marmot (2007) highlights contemporary public-
health interventions have “often given primary emphasis to the role of individuals and their 
behaviours” (pg. 1158). This is an important consideration because health disparities fundamentally 
derive from unhealthy lifestyles—as Marmot states, “a new global trend is the so-called nutrition 
transition—increasing consumption of fats, sweeteners, energy-dense foods, and highly processed 
foods” (pg. 1159). Although Marmot argues social factors play an important role in shaping 
individual behaviors, research into health disparities needs to account for factors other than education, 
income, race/ethnicity, stress, or disability status. In particular, obesity and smoking play critical 
roles.  
 My research question examines if factors other than age, race, education, and income explain 
differences in health between Blacks/Whites. More specifically, what accounts for the persistent 
health disparity between Blacks/Whites, even after controlling for key demographic variables, SES, 
and insurance status? I argue utilization accounts for some of this disparity and this variable also 
serves as a proximate determinant for health. In other words, utilization has a profound affect on 
health, particularly during later-life. 
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Figure 4.1: General Determinants for Health with Health Utilization as Missing Link 
 
In Figure 1, I apply and extend Wolinsky’s model, which suggests health outcomes are influenced by 
predisposing, enabling, and need factors. These may be considered as baseline attributes that impact 
everyone at every level and every age. In turn, these three foundational attributes play a role in 
shaping the next level—or what I term as the proximate factor relating to utilization. For the elderly 
(age 55-and-over), health utilization becomes more important in determining health outcomes. This is 
primarily due to the natural and biologic progression of aging: slower immune response, loss of 
muscle, weakening of bones, and on-set of various age-related diseases and conditions. As such, 
health utilization serves a larger role and recognizing it (in addition to age, SES, nutrition, marital 
status, insurance) can uncover important relationships. Mathematically, my approach can be modeled 
as: 
 
sex, martial status, 
race, education, 
and labor-force 
participation 
income, type of 
residence, Census 
region 
NEED 
 
PREDISPOSING 
 
ENABLING 
 
 
 
HEALTH 
perceived health 
status and limited 
activity 
HEALTH 
UTILIZATION 
(OR VISITS) 
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   [1] Health = α + β(Utilization) + … + ε 
    ⇑     ⇓ 
   [2] Utilization = α* + β*(Health) +  … + ε* 
Data 
 This analysis uses Household Component (HC) files from the Medical Expenditures Panel 
Survey or MEPS. MEPS data series, which are projects at the Agency for Healthcare Research and 
Quality or AHRQ, consist of a “set of large-scale surveys of families and individuals, their medical 
providers, and employers across the United States. MEPS is the most complete source of data on the 
cost and use of health care and health insurance coverage” (MEPS survey background homepage at 
http://www.meps.ahrq.gov/mepsweb/). The HC includes “detailed information for each person in the 
household on the following: demographic characteristics, health conditions, health status, use of 
medical services, charges and source of payments, access to care, satisfaction with care, health 
insurance coverage, income, and employment.” 
 Besides extensive information on health costs, services, and utilization, MEPS serves as a 
good dataset because different years can be appended (as early as 1995), the variables definitions are 
consistent and comparable across years, the overall sample size generally exceeds 30,000 
observations for any time period, and response rates approximate nearly 70 percent. Another 
important attribute relates to data collection, integrity, and methodology. Since 1997, MEPS has 
released 23 Methodology Reports detailing sample design, data collection, post stratification, 
imputation, weights, and several other statistical/methodological processes. In short, MEPS is a 
widely used dataset for health research, is well-maintained and documented, and AHRQ offers 
workshops and seminars on MEPS. 
 I use HC files from 2004 and 2005, which correspond to datafiles H89 and H97, respectively. 
Since MEPS is structured as a changing panel in which some of the respondents are 
replenished/replaced at the beginning of each year, the 2004 wave also contains some respondents 
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from 2003 while the 2005 wave also contains some respondents from 2004. Since I merge H89 and 
H97 to create a stacked dataset, I have observations on individuals from all three time periods. 
 
Analytic Sample 
 I extract typical demographic variables (age, gender, marital status, race, MSA, Census 
region), socioeconomic characteristics (education, income), various health variables (BMI, smoking, 
usual source of care, mental component survey) and several variables relating to health behaviors 
(valuing the need for insurance, seeking medical attention).  
 The main variables of interest are Physical Component Summary (PCS) [or HEALTH] and 
Provider Visits (Visits) [or UTILIZATION].  MEPS uses the Short-Form 12 or SF-12 to provide two 
distinct measures of self-rated health—PCS and MCS or Mental Component Summary (Ware, 
Kosinski, Keller 1996). The PCS weights responses to the first five items more heavily while MCS 
weights responses to items 6-9 more heavily (see Appendix 4A). The advantage of using PCS and 
MCS relates to not only the broad dimensions of health encompassed in the SF-12, but these 
measures are continuous. In other words, typical self-rated health variables generally fall into 
categories (i.e., excellent, good, fair, or poor). As such, the researcher is limited in selecting 
regression models when self-rated health is the dependent variable. If it is an independent variable, 
dummy variables need to be constructed and, in some cases, information can be lost. MEPS is among 
the very few nationally representative, panel datasets with a continuous self-rated health measure. In 
short, using a continuous measure for health can provide better estimates. 
 I operationalize utilization as the number of visits to access medical services. Specifically, 
these are “encounters that took place primarily in office-based settings and clinics. Care provided in 
other settings such as a hospital, nursing home, or a person’s home are not included in this 
category”(MEPS codebook). I use Office-based Provider Visits to measure utilization and this 
variable encompasses visits to physician, non-physicians, and unknown. 
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 I also measure attitudes regarding insurance—an important consideration lacking in previous 
studies. Specifically, I examine if Insurance Status, Do Not Need Health Insurance and Overcome 
Illnesses without Medical Help play a role in explaining later-life health disparities by race. Insurance 
Status refers to the respondent being covered for medical services (such as hospitalization, surgery, 
prescriptions) and belonging to HMO, Medicare, Private Plan, or any other type of provider. This 
dummy variable is listed as No Insurance and coded 0 = have insurance and 1 = do not have 
insurance. For the Do Not Need Health Insurance variable, respondents are asked if they “do not need 
insurance” and replies are coded as disagree strongly, disagree somewhat, uncertain, agree somewhat, 
and agree strongly. In general, over 80 percent of respondents answer disagree strongly or disagree. I 
recode the five categories into a dummy variable, which is listed as Not Need Insurance, with those 
responding uncertain or disagree as 0 = need insurance and those responding agree as 1 = do not need 
insurance. Overcome Illness without Medical Help is another important attitude/behavior measure. 
Respondents are asked if they “can overcome an illness without seeking medical services” and replies 
are coded similar to Not Need Insurance question. In general, over 70 percent of respondents answer 
disagree strongly or disagree. I recode the five categories into a dummy variable, which is listed as No 
Med. Help, with those responding uncertain or disagree as 0 = need medical help and those 
responding agree as 1 = do not need medical help. 
 The Usual Source of Care, Smoke, and Obesity are critical variables, particularly given the 
Marmot article (2007). Usual Source of Care refers to “a particular doctor’s office, clinic, health 
center, or other place” a person visits for advice or when sick (MEPS Codebook). This variable is 
coded 1 = yes and 0 = no. Having a usual source of care functions as additional measure of access and 
suggests the individual can seek continuous care. Smoking is another dummy variable and coded 0 = 
does not smoke and 1 = does smoke. Finally, the Obesity measure provides some insight into 
respondents’ general nutrition and basic health. Since this measure is continuous, I develop five 
categories: Underweight for BMI < 18.5, Normal weight for 25 > BMI > 18.4, Overweight for 30 > 
BMI > 24.9, and Obese for BMI ≥ 30 with the modal or omitted or reference category as Overweight. 
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This classification derives from the World Health Organization (WHO) Technical Report #854 
(1995), which is consistent with the National Institutes of Health guidelines. 
 Since my analysis focuses on the elderly with respect to health, I retain observations between 
61-69 years of age. In the Methods section, I will explain why this age range is critical for the 
analysis. The final dataset consists of 1,369 observations with 200 corresponding to Black and 1,169 
corresponding to White (see Table 4.1).  
 
Methods 
 One of the most important statistical/methodological factors to consider when using two-
equation modeling of health and utilization relates to the identification criteria. Below is the full-
model: 
  Two-Equation Model 
 [1] PCS =  α  +  β(Visits)  +   δ(Pop.)  +  η(Marital) +  ν(Region)  +   τ(Health Behaviors)  +   ε 
 [2] Visits = α* + β*(PCS) + δ*(Pop.) + η*(Marital) +  τ*(Health Attitudes) + ε* 
 
Equation [1] shows PCS (health) is explained by Provider visits (utilization), matrix of population 
characteristics, marital status, Census region, and health behaviors.18 Equation [2] shows Provider 
visits, in turn, are explained by PCS, matrix of population characteristics, marital status, insurance, 
and health attitudes. 
 For this analysis to work, both equation [1] and equation [2] need to be solved simultaneously 
to produce the reduced-form equation. This can only be done if the two equations are properly 
identified. In other words, simultaneous equations with full-information not only require order and 
rank but identification (see Baum et al. 2007 and Greene 2003). In non-technical terms, the 
coefficients for each system of equation have to be identified by rank. A necessary condition for 
identification requires at least one variable to be absent from the equation for estimation. If the 
                                                 
18
 Population characteristics refers to age, education, ethnicity/race, gender. 
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required number of variables is not excluded, then the system is unidentified and the coefficients 
cannot be estimated. To overcome this, an additional variable must be in one of the equations. This is 
referred to as the order condition. Gujarati (1995) provides a formal definition: In a model of M 
simultaneous equations, identification requires at least M-1 variables must be excluded. If exactly M-
1 are excluded, then the system is just identified; if more than M-1 are excluded, then system is 
overidentified. To fulfill this necessary condition, I use the Age of eligibility into Medicare as the 
exogenous shock in equation [2]. This variable is predetermined by factors outside the model. That is, 
there are causal factors that determine Medicare eligibility but are not part of the model used to 
explain health and utilization. This variable, denoted MC age, affects the model without itself being 
affected. MC age is a dummy variable and coded 0 = not Medicare eligible and 1 = Medicare 
eligible.19 Using age of eligibility is appropriate because it explains utilization/visits without directly 
influencing health/pcs outcomes. Using STATA 10.1, I formally conduct an identification test and the 
results indicate the system is properly identified (see Baum 2007 and Greene 2005). Age of eligibility 
also serves another critical function. By using 65 years of age as the marker, I am able to extend the 
age range +/- four years to construct a dataset and subsequent analysis resembling a Regression 
Discontinuity or RD framework. In other words, age 65 serves as the cut-off and those just below it 
(ages 61-64) can be compared to those just above it (ages 66 – 69). This approach, although not truly 
causal, provides more confidence in the estimates (see Shadish, Cook, and Campbell, 2001). 
 In order to better understand this two-equation approach, I am compelled to show separate 
equations modeling health (pcs) and utilization (visits). Using Ordinary-Least-Squares or OLS 
regressions, this comparison model also shows single-equations produce biased estimates due to the 
endogenity present between health ↔ utilization. Below are the formal models: 
 PCS =  α  +  β(Visits)  +   δ(Pop.)  +  η(Marital) +  ν(Region)  +   τ(Health Behaviors)  +  ε 
 Visits = α* + β*(PCS) + δ*(Pop.) + η*(Marital) +  τ*(Health Attitudes) + ε* 
                                                 
19
 I use 65 years of age to determine eligibility into Medicare. 
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As compared with the full-model, there is no difference except each equation is determined 
independently.  
 The importance of functional form cannot be understated. Since the impact of visits on health 
does not exhibit a linear relation for the entire range of the function, a transformation may be used. 
Specifically, I employ both visits and square root of visits. This additional variable, which represents 
a decrease along the ladder of powers, also corrects for over-dispersion in visits (a count variable). 
 
Results 
 For the entire sample of 1,369 observations, the mean pcs (or health) approximates 47 with 
minimum of 17 and maximum of 63.20 The mean visits correspond to nearly eight, the average age 
approximates just under 65 with a family-size of two and income of nearly $12,100. Over 29 percent 
of the sample is obese and nearly 17 percent smoke. In terms of characteristics by race, 1,169 
observations are White while 200 represent Black. For Whites, the average pcs equals 47, visits are 
nearly eight, income exceeds $12,750, 29 percent are obese, and 16 percent smoke. For Blacks, the 
average pcs equals 44, visits approximate six, income is just over $8,500, over 36 percent are obese, 
and nearly 20 percent smoke. Additional descriptive statistics are provided in Tables 4.1 and 4.2. 
 I construct the complete two-equation, full-model by adding different sets of variables for 
equation [1]. The base-model begins with: 
 Model 1 
 [1] PCS =  α  +  β(Visits)  +   δ(Pop.)  +  η(Marital) +  ν(Region)  +  τ(Health Behaviors)  +  ε 
 [2] Visits = α* + β*(PCS) + δ*(Pop.) + η*(Marital) + ε* 
   *in this model, only USC and MCS are added as Health Behaviors 
The intermediate model adds smoking and obesity: 
 Model 2 
 [1] PCS =  α  +  β(Visits)  +   δ(Pop.)  +  η(Marital) +  ν(Region)  +   τ(Health Behaviors)  +  ε 
                                                 
20
 For PCS, higher values indicate better health. 
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 [2] Visits = α* + β*(PCS) + δ*(Pop.) + η*(Marital) +  ε* 
   
The full-model: 
 Model 3 
 [1] PCS =  α  +  β(Visits)  +   δ(Pop.)  +  η(Marital) +  ν(Region)  +   τ(Health Behaviors)  +  ε 
 [2] Visits = α* + β*(PCS) + δ*(Pop.) + η*(Marital) +  τ*(Health Attitudes) + ε* 
    
In the full-model, there exists a positive and significant association between visits and health 
(equation [1]), all things equal (see Table 4.3). This result is expected because seeking health services 
results in treatment, medicine, and information. Of course, such visits will not dramatically improve 
health and gains may be marginal, particularly given the age group in this research. This can be seen 
by comparing all three models—the impact of visits decreases from 2.88 to 2.73 to .62 and only 
becomes significant in the final model. The last estimate indicates one visit is associated with a .62 
increase in PCS, a reasonable amount.21 In all models, Blacks are associated with lower pcs (or worse 
health) than Whites, ceteris paribus, but this is significant only in the full-model. This difference 
becomes more evident when comparing two-equation modeling with single-equation OLS. As can be 
seen in Table 2, without accounting for endogenity between health and utilization, the estimate for 
Black is biased downward—specifically, the full-model approximates -2.01 while OLS estimates only 
-1.40. 
 In all three models and OLS, lower levels of education are large and highly significant on 
health. Specifically, individuals with less than high school, as compared to the reference group of 
high school, have nearly a two-point penalty, ceteris paribus. A similar estimate is associated for 
separated individuals in the full-model and the single-equation OLS model. As expected, those with 
more income maintain better health, all else equal. Obese individuals, as compared to the reference 
group of overweight, maintain a 1.33 lower PCS score in the full-model. 
                                                 
21
 This does not take into account the estimate for square root of visits—a transformation to account for non-
linearities. The main variable of interest is visits. 
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 As for estimates for provider visits (equation [2]), all three models and OLS show Blacks are 
associated with fewer visits than Whites, ceteris paribus. However, the full-model reveals a more 
significant and larger difference than the biased OLS model. Even after accounting for unhealthy 
behaviors, the full-model estimates Blacks as having nearly three fewer visits than Whites, all things 
equal, while the OLS model estimates just under two-and-a-half. Once again, those with lower 
education levels have substantially fewer visits. As for the Medicare eligibility variable, a very 
important variable since it satisfies the identification condition, the estimate is significant in the full-
model and shows eligibility has a large and positive impact on visits. Specifically, individuals eligible 
for Medicare have three more visits, all else equal. In contrast, those without insurance of any type 
have three fewer visits. 
 
Discussion 
 In order to better understand later-life health, researchers must recognize differences in 
utilization (in addition to access to health care, SES, and health attitudes/behaviors) account for some 
of the observed disparity among Blacks and Whites. A stark illustration of this can be found in “an 
ounce of prevention is worth a pound of cure.” A special report by the Partnership for Prevention22 
(2007) found         
 if the 42 percent of African Americans age 50 and older up to date with any recommended 
 screening for colorectal cancer increased to 90 percent, 1,800 additional lives would be 
 saved  annually. This is a rate of 26 per 100,000 African Americans age 50 and older, 
 substantially more than the corresponding rates of 17, 15, and 15 per 100,000 additional 
 lives saved for  Whites,  Hispanics, and Asians, respectively. 
This same report highlights influenza immunization for Whites aged 50+ at 40.3 percent and only 
26.2 percent for Blacks. For pneumococcal immunization aged 65+, Whites average 58.5 percent 
                                                 
22
 Study sponsored by Centers for Disease Control and Prevention, Robert Wood Johnson Foundation, and 
WellPoint Foundation. 
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while Blacks average 38.9 percent. In short, utilization functions much more as a proximate 
determinant for health in later-life. Given this, what can policy analysts propose as feasible 
recommendations? One alternative relates to education. As all models show, those with less than high 
school education have markedly lower health scores. This expected result can be traced to Omran 
(1971), Kitagawa and Hauser (1973) and more recently with Ross and Wu (1995) and Mirkowsky 
and Ross (2003). Mirkowsky and Ross (2003) claim education/schooling results in greater human 
capital, which in turn influences health behaviors. Recognizing this is noteworthy because education 
and learning do not stop as one ages—in other words, individuals can still learn and develop skills. 
Although individuals with lower education levels may have difficulty pursuing more schooling due to 
income constraints or mobility restrictions, technological advancements have virtually eliminated 
such limitations. As a case in point, consider the internet and on-line learning. With computers 
becoming more affordable and the internet reaching more communities, providing educational 
software to the elderly is not cost-prohibitive or inefficient. Such software, in the form of instructional 
videos, point-and-click tutorials, and interactive games, can provide elderly with abundant health 
information. Even though gains in human capital may be marginal, the multiplier effect due to 
increased knowledge can positively influence several health attributes. 
 Grassroots efforts and initiatives can also be effective. For example, volunteers and local 
community leaders can visit residences of specifically targeted minority groups in the hopes of 
establishing relationships. Progressively, these individuals can encourage elderly Blacks and 
Hispanics to visit neighborhood health centers. Similarly, local health clinics can partner with 
community leaders to host a free screening and check-up weekend at the town hall—some of this is 
already done in several townships. Another cost-effective and practical solution relates to providing 
internship credit to undergraduate and graduate students in Public Health and Social Work programs 
in exchange for health-related community work. 
 Another cost-effective and practical solution focuses on the supply-side. In other words, 
training medical students and interns to reach-out to minority groups during patient consultations can 
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develop a relationship that enhances communication and builds trust. Specifically, doctors should be 
taught about cultural and generational values, non-verbal communication, and the importance of 
following-up with elderly minorities. All of these topics can be very easily introduced in any first or 
second-year medical program and reinforced during professional re-training. As an excellent case in 
point, consider the Division of Geriatric Medicine and the Center for Aging and Health at University 
of North Carolina at Chapel Hill, a top-rated medical school. With the Geriatrics Practice and 
Teaching Program, Healthy Aging Partnership Initiative, and other joint programs, medical 
professionals receive up-to-date training on various issues involving the elderly. Another example 
relates to the Resource Center for Minority Aging Research (RCMAR) at the University of California 
at Los Angeles. The center conducts research on health disparities and also examines ways to 
improve research measures and methodology. What is notable about this center is the dissemination 
and translation core. This unit, with the aid of a central coordinating center, recognizes the 
importance of policy makers, consumers, and providers. In other words, research findings are 
channeled to non-academic markets.  
 
Limitations 
 Although this research provides another explanation for elderly health disparities and 
recognizes the endogenous relationship with lower utilization, I am unable to identify the underlying 
causes. That is, why do Blacks have fewer visits, particularly given significant t-tests showing this 
group being in worse health? If anything, one would expect Blacks to have more visits, particularly 
given nearly 90 percent have insurance and less than 12 percent indicate medical help is unnecessary, 
as compared to over 17 percent for White. Although MEPS serves as a rich dataset, quantitative 
research suffers from some limitations. As a case in point, understanding psychological factors that 
drive an individual to seek or not seek health services is very difficult. Simply, most of this is not 
available in the data and in those few instances where such questions are asked, measurement error 
can be pronounced. In short, this research compels a quantitative or mixed-methods approach to 
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better understand health disparities. By conducting interviews and discussions, researchers gain 
insight into human behavior at an interpersonal and micro-level. Qualitative approaches should be 
viewed as complements, as opposed to substitutes, in further developing this line of research. 
 
Conclusion 
 Utilization serves a critical function in determining later-life health and this is partly due to 
endogenity. Given that Blacks maintain poorer health than Whites and Blacks can gain from 
utilization, finding ways to increase use of health services is a logical starting point. This focus may 
improve both the quality and quantity of life. As discussed at the beginning, this goal is also practical 
given the significant demographic changes due to aging, retirement, increased life expectancy, and 
spiraling health care costs. More research is needed to better understand these intricate relationships 
and its impact on health and utilization. 
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Table 4.1: Descriptive Statistics for Entire Sample 
__________________________________________________________                                        
                   MEAN    SD    MIN       MAX 
__________________________________________________________                                          
Visits  8.15 13.54 0.00 187.00 
PCS 47.01 10.05 17.00 62.87 
Black 0.14 0.35 0.00 1.00 
Age 64.66 2.58 61.00 69.00 
Male 0.47 0.50 0.00 1.00 
Less HS 0.25 0.43 0.00 1.00 
Some College 0.17 0.38 0.00 1.00 
College 0.13 0.33 0.00 1.00 
Grad. Degree 0.10 0.31 0.00 1.00 
Familysize(log) 0.63 0.45 0.00 2.45 
Income(log) 9.39 2.39 0.00 12.10 
Single 0.05 0.21 0.00 1.00 
Separated 0.02 0.13 0.00 1.00 
Divorced 0.13 0.33 0.00 1.00 
Widowed 0.11 0.32 0.00 1.00 
Northeast 0.16 0.37 0.00 1.00 
Midwest 0.23 0.42 0.00 1.00 
West 0.21 0.41 0.00 1.00 
Non MSA 0.23 0.42 0.00 1.00 
USC 0.89 0.34 0.00 1.00 
MCS 50.89 9.67 13.08 66.44 
Smoke 0.17 0.38 0.00 1.00 
Underwgt 0.01 0.10 0.00 1.00 
Normalwgt 0.28 0.45 0.00 1.00 
Obese 0.30 0.46 0.00 1.00 
MC age  0.50 0.50 0.00 1.00 
No insurance 0.10 0.30 0.00 1.00 
Not need insurance 0.07 0.25 0.00 1.00 
No medical help 0.17 0.37 0.00 1.00 
__________________________________________________________ 
N                          1369                               
Modal Categories: White, Female, High School, Married, South, Overweight. 
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Table 4.2: Descriptive Statistics by Race 
___________________________________________________ 
    MEAN (White)      MEAN (Black) 
___________________________________________________ 
Visits       8.39     6.78 
 
PCS            47.44       44.53      
 
Age            64.67       64.62       
  
Male            0.46         0.49     
 
Less HS         0.22                  0.42 
    
Some College    0.18                  0.13 
      
College         0.14                  0.07 
 
Grad. Degree  0.11                  0.07 
 
Familysize(log) 0.64         0.60       
 
Income(log)     9.45        9.05       
 
Single          0.04         0.11     
 
Separated       0.01         0.06      
 
Divorced        0.12        0.15     
 
Widowed         0.11        0.18     
 
Northeast       0.16        0.15      
 
Midwest         0.24         0.21     
 
West            0.22       0.14     
 
Non MSA         0.24        0.15      
 
USC   0.90        0.87    
    
MCS  51.14               49.43       
 
Smoke           0.16         0.20      
 
Underwgt        0.02        0.00      
 
Normalwgt       0.29      0.25     
   
Obese           0.29      0.36     
     
MC age         0.50                 0.47 
 
No insurance    0.10       0.13      
 
Not need ins    0.07      0.07      
 
No med help     0.17        0.12      
 
___________________________________________________ 
N             1169                200                                              
 
Modal Categories: White, Female, High School, Married, South, Overweight. 
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    Table 4.3: Two Equation and OLS Regression Results 
 (1)  (2)  (3)  (1) (2) 
 Two EQ.  Two EQ.  Two EQ.  OLS OLS 
 PCS Visits PCS Visits PCS Visits PCS Visits 
 b/se b/se b/se b/se b/se b/se b/se b/se 
Visits 2.88  2.73  0.62*  0.04  
 (3.32)  (2.87)  (0.26)  (0.03)  
Sq. root visits -22.60  -21.56  -5.71**  -1.34***  
 (24.84)  (21.54)  (1.95)  (0.27)  
PCS  -0.91***  -0.88***  -0.84***  -0.33*** 
  (0.06)  (0.06)  (0.06)  (0.04) 
RACE/AGE/GENDER 
 
Black 
 
 
-4.36 
 
 
-2.79* 
 
 
-4.23 
 
 
-2.76* 
 
 
-2.01** 
 
 
-2.80* 
 
 
-1.40* 
 
 
-2.37* 
 (3.72) (1.12) (3.36) (1.11) (0.71) (1.10) (0.59) (1.03) 
Age 0.09 -0.63* 0.06 -0.62* -0.15+ -0.61* -0.21** -0.41 
 (0.41) (0.30) (0.36) (0.30) (0.09) (0.30) (0.08) (0.28) 
Male -3.25 -0.96 -3.24 -0.98 -1.05+ -0.95 -0.44 -1.26+ 
 (3.51) (0.79) (3.17) (0.79) (0.55) (0.78) (0.42) (0.73) 
EDUCATION/FAMILY/
INCOME 
 
Less HS 
 
 
 
-1.65 
 
 
 
-3.27** 
 
 
 
-1.74 
 
 
 
-3.16** 
 
 
 
-1.50* 
 
 
 
-2.91** 
 
 
 
-1.43** 
 
 
 
-0.64 
 (1.49) (1.05) (1.44) (1.05) (0.61) (1.04) (0.55) (0.96) 
Some college 2.21 1.19 2.28 1.14 1.48* 1.00 1.26* 0.02 
 (1.96) (1.13) (1.85) (1.12) (0.66) (1.11) (0.58) (1.04) 
College 5.51 3.35** 5.32 3.27* 2.95*** 3.06* 2.30*** 1.37 
 (4.05) (1.28) (3.64) (1.27) (0.80) (1.27) (0.66) (1.18) 
Grad degree 5.22 4.28** 5.07 4.19** 2.93*** 3.82** 2.34** 1.75 
 (3.69) (1.38) (3.45) (1.38) (0.85) (1.37) (0.72) (1.27) 
Ln familysize -1.86 -1.86+ -1.78 -1.89+ 0.13 -1.75+ 0.65 -2.25* 
 (3.20) (1.00) (2.93) (1.00) (0.64) (0.99) (0.53) (0.93) 
Ln income 0.66  0.63  0.25*  0.15+  
 (0.64)  (0.56)  (0.11)  (0.09)  
MARITAL STATUS 
 
Single 
 
 
-4.97 
 
 
-2.34 
 
 
-4.97 
 
 
-2.30 
 
 
-1.52 
 
 
-1.80 
 
 
-0.57 
 
 
-0.71 
 (5.62) (1.92) (5.35) (1.91) (1.20) (1.90) (1.00) (1.78) 
Separated -2.27 -4.84+ -2.24 -4.67 -4.12* -4.15 -4.64** -0.57 
 (4.75) (2.88) (4.60) (2.86) (1.69) (2.84) (1.48) (2.64) 
Divorced -1.22 -2.47+ -0.94 -2.45+ -0.28 -2.11 -0.10 -1.50 
 (2.21) (1.30) (1.98) (1.29) (0.77) (1.29) (0.68) (1.21) 
Widowed -4.44 0.61 -4.26 0.62 -0.56 1.06 0.46 1.38 
 (5.85) (1.33) (5.34) (1.32) (0.90) (1.32) (0.70) (1.24) 
REGION 
 
Northeast 
 
 
-0.00 
  
 
-0.01 
  
 
0.83 
  
 
1.06+ 
 
 (1.99)  (1.90)  (0.67)  (0.59)  
Midwest 1.94  1.80  0.83  0.57  
 (2.12)  (1.88)  (0.60)  (0.52)  
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West -2.40  -2.42  -0.21  0.40  
 (3.47)  (3.31)  (0.67)  (0.54)  
Non MSA -2.00 -1.54+ -1.96 -1.53+ -1.08+ -1.43 -0.83+ -1.23 
 (1.84) (0.92) (1.73) (0.92) (0.56) (0.91) (0.48) (0.85) 
HEALTH BEHAVIORS 
USC 
 
10.99 
  
10.17 
  
1.90 
  
-0.38 
 
 (13.49)  (11.36)  (1.26)  (0.68)  
MCS 0.63***  0.63***  0.59***  0.58***  
 (0.07)  (0.07)  (0.03)  (0.02)  
Panel -0.00 0.00 -0.00 0.00 0.00 0.00 0.00 0.00 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Smoke   -1.30  -0.65  -0.47  
   (1.67)  (0.62)  (0.55)  
Underweight   4.14  -0.74  -2.09  
   (8.39)  (2.32)  (2.00)  
Normal weight   -1.99  -0.52  -0.11  
   (2.37)  (0.58)  (0.49)  
Obese   0.08  -1.33*  -1.72***  
   (2.29)  (0.57)  (0.48)  
Medicare 
eligibility  
  
3.67* 
  
3.63* 
  
3.05* 
  
1.96 
  (1.54)  (1.54)  (1.54)  (1.44) 
HEALTH ATTITUDES 
No ins 
      
-2.98* 
  
-3.75** 
      (1.34)  (1.25) 
Not need ins      -0.30  -2.07 
      (1.59)  (1.49) 
No med help      -0.85  -2.10* 
      (1.05)  (0.98) 
 
Constant 
 
26.38+ 
 
91.55*** 
 
28.54* 
 
89.80*** 
 
31.78*** 
 
88.37*** 
 
32.67*** 
 
52.81** 
 (15.28) (19.26) (14.17) (19.13) (5.89) (18.96) (5.22) (17.51) 
Observations 1369  1369  1369  1369 1369 
Adjusted R2       0.477 0.082 
+
 p < 0.10, ** p < 0.05, *** p < 0.01
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Additional Models 
 
 
 
I also employed an interaction between Black and Medicare Age Eligibility (or MC Age) but did not 
obtain a significant result. This interaction also diminished the size of MC Age and slightly decreased the 
level of significance. I believe this is largely attributed to the data structure—in other words, there are 
only 200 observations for Black in the overall sample of 1,369. Although this number is statistically 
appropriate for regression analysis, its interaction with MC Age results in only 94 observations from the 
684 who qualify for Medicare. 
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Appendix 2A: Actual vs. model probabilities for “movers” sub-sample from Model 2. 
     Comparison 1 
Have Work Disability Actual Model 
STAY 79.15 76.14 
OTHER 17.80 18.69 
FL   2.10 3.73 
AZ 0.94 1.42 
No Work Disability   
STAY 75.36 77.49 
OTHER 19.01 18.61 
FL   4.09 2.73 
AZ 1.54 1.16 
 
Comparison 2 
Have Mobility Disability Actual Model 
STAY 79.19 76.76 
OTHER 18.03 18.34 
FL 1.96 3.49 
AZ 0.82 1.39 
No Mobility Disability   
STAY 75.93 75.05 
OTHER 18.78 20.27 
FL            3.82 3.54 
AZ 1.47 1.14 
 
Comparison 3 
Have Personal Care Disability Actual Model 
STAY 80.31 76.32 
OTHER 17.25 18.75 
FL 1.68 3.54 
AZ 0.76 1.37 
No Personal Care Disability   
STAY 76.03 78.14 
OTHER 18.82 17.86 
FL            3.72 2.83 
AZ 1.43 1.17 
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Comparison 4 
Have Physical Limitation Actual Model 
STAY 79.24 76.02 
OTHER 17.57 18.88 
FL 2.19 3.70 
AZ 1.01 1.38 
No Physical Limitation   
STAY 75.18 77.62 
OTHER 19.17 18.21 
FL            4.12 2.88 
AZ 1.53 1.28 
 
 
This illustration shows changes in predicted probability for “movers” sub-sample from Model 2. 
 
 Change in Predicted Probability for migrate
 -.02  -.01  -.01  0  0  .01  .01  .01  .02
 O F  A  I
 O F A I
 O  F  A  I
 O F  A  I
 workdsb-0/1
 mobltydsb-0/1
 perscaredsb-0/1
 physdsb-0/1
 
This suggests individuals with work disability are less likely to migrate to Florida (F) than In-State 
(I). The same applies to personal care and physical disability. Interestingly, the opposite occurs with 
mobility disability—individuals are more likely to migrate to Arizona/Florida and, of the four choices, 
most likely to migrate to Other State (O). 
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Appendix 2B: Notes on Linking Spouses and Missingness 
 
 Marital status       Freq.      Percent        Cum. 
Married, spouse present      24,170       46.92       46.92 
 Married, spouse absent       1,342        2.61       49.52 
              Separated       1,080        2.10       51.62 
               Divorced       8,674       16.84       68.46 
                Widowed      13,978       27.13       95.59 
   Never married/single       2,272        4.41      100.00 
                  Total      51,516      100.00 
 
From the “movers” dataset, there are 24,170 observations with marital status married and spouse 
present. Only these observations can be used to link with spouses’ characteristics—the remaining 
marital states do not have any supporting data for spouses. 
 
                               
       Marital status      Missing  Not missing      Total 
Married, spouse present      7,384     16,786     24,170  
                Total        7,384     16,786     24,170 
 
Although there are 24,170 observations with marital status married and spouse present, only 16,786 
observations have spousal characteristics. In other words, 7,384 observations do not have any 
variables for spouses and are thus denoted missing. The 16,786 observations, when linked with 
spouse, actually reduce to 8,393 (i.e., reduced by half). However, some of these households not only 
contain head of household and spouse but also in-law parents. When accounted for this family 
structure, the “spouse” dataset actually contains 8,443 observations. 
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Appendix 2C: Missing and Not missing descriptive statistics 
                    Missing    Not missing      Total 
                     mean         mean         mean 
Work                 0.19         0.21         0.20 
Mobility             0.09         0.11         0.10 
Personal care        0.06         0.07         0.07 
Physical             0.23         0.23         0.23 
Spouse work             0         0.21         0.14 
Spouse mobility         0         0.11         0.07 
Spouse personal         0         0.07         0.05 
Spouse physical         0         0.23         0.16 
Age1 (60-69)        64.70        66.40        65.90 
Age2 (70-79)         1.87         2.93         2.61 
Age3 (80+)           0.44         0.70         0.62 
Male                 0.71         0.50         0.57 
White                0.92         0.96         0.95 
Black                0.08         0.04         0.05 
Married                 1            1            1 
Labor participation  0.38         0.21         0.26 
Spouse labor            0         0.21         0.15 
Ln per cap           10.1         10.1         10.1 
Less HS              0.14         0.13         0.13 
HS                   0.32         0.33         0.33 
Some college         0.25         0.26         0.26 
College              0.29         0.28         0.28 
Spouse less HS          0         0.13         0.09 
Spouse HS               0         0.33         0.23 
Spouse some college     0         0.26         0.18 
Spouse college          1         0.28         0.50 
AZ chain             0.06         0.06         0.06 
FL chain             0.03         0.03         0.03 
Sample                  0            1         0.69 
N                   7,384       16,786       24,170                           
 
The above table provides descriptive statistics for the Missing and Not Missing groups. The two share 
many characteristics—similar educational attainment, income level, and even disability status. 
However, there is a sharp difference in labor status for household head, where Missing approximates 
38 percent while Not missing equals 21 percent. Race is another characteristic with the Missing group 
being 92 percent White and the Not missing nearly 96 percent. This suggests missingness may not be 
entirely random and can bias the relation between migration and health. However, I do not believe 
this applies to my analysis. The below table provides the correlation coefficients for the Not missing 
sample. 
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Appendix 2D: Correlations for Household Head and Spouse 
     Correlation 1 
 labor spouse labor 
labor   1.000  
spouse labor   0.313     1.000 
     Correlation 2 
 labor no disability  
labor  1.000  
no disability  0.216   1.000 
     Correlation 3 
      no disability migrate 
no disability        1.000  
migrate         0.059 1.000 
     Correlation 4 
 labor migrate 
labor  1.000  
migrate  -0.105    1.000 
 
Although I do not have any information for the spouse and cannot examine the correlation for the 
Missing sample for the first table, I expect the coefficients to be similar. Evaluating upward or 
downward bias for disability is difficult because those with labor participation are more likely to have 
spouses with similar participation (Correlation 1). As well, those in the labor force are less likely to 
be disabled (Correlation 2) and those without any disability are more likely to migrate (Correlation 3). 
However, those in the labor force are less likely to migrate (Correlation 4). In other words, migration 
is more likely for those without a disability but less likely for those in the labor force and given the 
interrelated dynamic, determining the bias is difficult. 
 
  Head of household labor =    spouse labor =       disability 
 and       disability =    migration but    labor =    migration 
 
Best case scenario is no bias since one effect may cancel the other and worst case scenario may be a 
slight bias upward for the disability estimates for the In State outcome. 
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Appendix 2E: Additional correlations for head of household and spouse by outcome/location 
categories. 
Migrate = In State 
(obs=5952) 
 
     Work  Mobility Personal Physical 
     
Spouse work 0.372 0.208 0.175 0.259 
Spouse Mobility 0.218 0.229 0.172 0.166 
Spouse personal 0.189 0.177 0.195 0.143 
Spouse physical 0.262 0.186 0.176 0.270 
 
 
Migrate = Other States 
(obs=1867) 
 
     
 Work  Mobility Personal Physical 
     
Spouse work 0.340 0.222 0.164 0.274 
Spouse mobility 0.195 0.205 0.142 0.186 
Spouse personal 0.185 0.212 0.212 0.187 
Spouse physical 0.288 0.238 0.182 0.302 
 
 
Migrate = Florida 
(obs=451) 
 
 Work  Mobility Personal Physical 
     
Spouse work 0.307 0.216 0.070 0.261 
Spouse mobility 0.085 0.118 0.012 0.147 
Spouse personal 0.048 0.042 0.069 0.037 
Spouse physical 0.119 0.029 0.021 0.185 
 
 
Migrate = Arizona 
(obs=173) 
 
 Work  Mobility Personal Physical 
     
Spouse work 0.300 0.232 0.061 0.334 
Spouse mobility 0.276 0.141 0.109 0.169 
Spouse personal 0.102 -0.044 -0.029 0.241 
Spouse physical 0.312 0.291 0.125 0.399 
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Appendix 2F: ACS Questionnaire 
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APPENDIX 3A: Maps from ARCGIS 
 
Established streams of elderly migration into FL from NY, NJ, MI, OH, PA since 1980. 
 
 
 
In terms of numbers, the most recent report by the Census, titled Internal Migration of the Older 
Population: 1995-2000, estimates nearly 290,000 elderly (age 65+) in-migrated and nearly 140,000 
out-migrated for a net migration total of approximately 150,000 into Florida from 1995-2000 (He and 
Schachter, 2003). These estimates seem even more significant if one realizes 25 states have a negative 
net migration—that is, these states are losing elderly residents. Although the other 23 states may be 
gaining elderly, much like Florida and Arizona, a vast majority of these states have a net migration 
that is less than 7,500.  
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APPENDIX 3B: Age 50 Mobility 
 
This map shows most of south FL maintains mobility disability nearly one S.D. below the national 
average. The panhandle, much like the central and lower Southeast, has a very high concentration of 
disability. 
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APPENDIX 3C: Age 70 Mobility 
 
 
 
 
 
Despite steady streams of elderly migrants, FL still remains nearly one S.D. below most of the 
nation—one would expect this area to be bright red. This can be partly accounted by Litwak-Longino 
second move hypothesis suggesting out-migration from FL to other states, notably the Northeast and 
Atlantic Coast. 
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APPENDIX 3D: Age 50 Personal Care 
 
 
 
FL is much more varied for personal care limitation. The southern part, which is primarily migrants 
from NY and NJ, maintains a much lower level while the panhandle and central regions exhibit levels 
nearly one S.D. above. 
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APPENDIX 3E: Age 70 Personal Care 
 
 
 
 
 
Although personal care limitation is less than the larger Southeast, FL is not too different than other 
regions. That is, the overall trend is just under one S.D.—again, except for the Sunbelt. Unlike 
mobility disability, individuals with personal care limitations are more likely to migrate within FL, 
thereby neither showing a significant increase nor decrease but rather a shift. 
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 APPENDIX 3F: Mobility Disability by Age Groups       
Mobility Disability 
 
 Age Group 50-59        Age Group 60-69       Age Group 70+    
 
 
 
 
 
     
 
 
 
 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
1.5 – 2.5 Std Dev 
>2.5 Std Dev. 
Legend 
US 
MOBLTYDSB 
Legend 
US 
MOBLTYDSB 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
> 1.5 Std Dev 
 
< -2.5 Std. Dev. 
-2.5 –  -1.5 Std.Dev 
-1.5 – -0.50 Std Dev 
-0.50 – 0.50 Std Deb 
0.50 – 1.5 Std Dev 
>1.5 Std Dev. 
Legend 
US 
MOBLTYDSB 
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APPENDIX 3G: Personal Care Limitation by Age Groups 
Personal Care Limitation 
 
 Age Group 50-59        Age Group 60-69       Age Group 70+    
 
 
 
 
     
 
 
 
 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
> 1.5 Std Dev 
 
Legend 
US 
PERSCARED 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
1.5 – 2.5 Std Dev 
>2.5 Std Dev. 
Legend 
US 
PERSCAREDS 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
1.5 – 2.5 Std Dev 
>2.5 Std Dev. 
Legend 
US 
PERSCAREDS 
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APPENDIX 3H: Work Disability by Age Groups 
 
Work Disability 
 
 Age Group 50-59        Age Group 60-69       Age Group 70+    
     
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
1.5 – 2.5 Std Dev 
>2.5 Std Dev. 
Legend 
US 
WORKDSB 
< -1.5 Std. Dev. 
-1.5 –  -0.50 Std.Dev 
-0.50 – 0.50 Std Dev 
0.50 – 1.5 Std Deb 
1.5 – 2.5 Std Dev 
>2.5 Std Dev. 
Legend 
US 
WORKDSB 
< -2.5 Std. Dev. 
-2.5 – -1.5 Std.Dev 
-1.5 – -0.50 Std Dev 
-0.50 – 0.50 
0.50 – 1.5 Std Dev 
1.5 – 2.5 Std. Dev. 
>2.5 Std Dev. 
Legend 
US 
WORKDSB 
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Appendix 3I: ACS Questionnaire 
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Appendix 4A 
SF-12® and EQ-5D for self-rated health to determine PCS and MCS variables  
The SF-12® contains 12 questions in which people are asked about the following topics: 
1. Limitations in performing moderate physical activities, such as moving a table.  
2. Limitations in climbing several flights of stairs.  
3. Extent to which pain interfered with normal work.  
4. Whether they accomplished less than they would like at work or other regular activity as a 
result of their physical health.  
5. Whether they were limited in kind of work or other activities as a result of their physical 
health.  
6. How often they felt calm and peaceful.  
7. How often they felt downhearted and blue.  
8. Whether they accomplished less than they would like at work or other regular activity as a 
result of emotional problems.  
9. Whether they didn’t do work or other activities as carefully as usual as a result of emotional 
problems.  
10. How often they felt that they had a lot of energy.  
11. How often physical health or emotional problems interfered with social activities.  
12. Overall rating of health (from excellent to poor).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
